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AGE FROM THE 


Executive Director 


I am pleased to present the 7DC Annual Review 1999-2000, summarizing 
the activities and accomplishments of Transport Canada’s Transportation 
Development Centre (TDC) for the fiscal year ended 31 March 2000. 


This year, the beginning of a new millennium, was one of solid achievement 
for TDC. We saw many of our pioneering efforts bear fruit, particularly in 
the area of intelligent transportation systems (ITS), as Transport Canada 
developed a federal policy for fostering ITS in Canada and co-sponsored 
the Sixth World Congress on ITS. In addition, TDC research into marine risk 
analysis led to the establishment of minimum safe practice standards for 
navigation in the St. Lawrence Seaway. 


As we moved into the 21st century, many of our long-term programs expan- 
ded. European partnerships in the international runway friction program 
grew substantially, the ground de/anti-icing program was extended to 
include studies of airborne icing, and our grade-crossing safety studies 
became part of a major cooperative research program, with TDC as 

program manager. 


Our innovative research in all transportation modes also led to invitations 
for our professional staff to speak at conferences around the globe - 

in Chile, Australia, and Singapore, to name but a few. TDC’s expertise 

was sought on topics as diverse as management of operator fatigue and 
electronic data interchange for intermodal operations. 


None of these accomplishments would be possible without the dynamism 
and commitment of TDC staff and the continuing support of our sponsors, 
research clients, and partners. I thank them all for helping to make 1999- 
2000 such a successful year. 


WILLIAM F. JOHNSON 
Executive Director 
Research and Development 
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TDC, Transport Canada’s centre of 
excellence for research and develop- 
ment, manages a multimodal R&D 
program aimed at improving the safe- 
ty, security, energy efficiency, and 
accessibility of the Canadian trans- 
portation system, while protecting 
the environment. The Montreal-based 
centre is one component of the de- 
partment’s Research and Development 
organization, under the Safety and 
Security Group. The other, based in 
Ottawa, is responsible for departmen- 
tal coordination, interdepartmental 
programs, and strategic planning. 
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TDC’s mandate is to enhance the 


department's technological capability, 


to address the department's strategic 
objectives and federal government 
priorities, and to promote innovation 
in transportation. 


TDC is headed by the Executive Direc- 
tor, Research and Development, and 
staffed by a multidisciplinary team of 
engineers, planners, economists, and 
ergonomists, who plan and formulate 
projects in collaboration with depart- 
mental clients. A research library and 
a communications unit document and 
disseminate information. Financial, 
administrative, and informatics ser- 
vices provide corporate support. 


R&D Program 


TDC’s R&D program includes activities 
in all transportation modes and all 
stages of the innovation cycle - from 
concept definition to demonstration 


CANADIAN NATIONAL RAILWAYS 


and deployment. The projects are 
contracted out to the agencies best 
qualified to do the work. Contractors 
range from consultants, manufactur- 
ers, and operators to research groups 
and universities. 


Working closely with these contractors 
and with Transport Canada clients, 
TDC’s professional staff plan and orga- 
nize activities throughout a project 
and facilitate application of the end 
products in Canada’s transportation 
network. They also provide a range of 
technology intelligence services for 
Transport Canada and other Canadian 
stakeholders. 


The greater part of the program 
addresses the specific concerns of the 
Safety and Security Group. Many proj- 
ects are part of long-term initiatives 
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with broad objectives, such as 
improving school bus safety through 
studies of current and proposed safety 
measures; others include cooperative 
ventures with various government de- 
partments, the provinces, and industry. 


Internationally, TDC cooperates with 
research groups in the United States, 
Mexico, South America, Europe, and 
Pacific Rim countries, as well as with 
regional economic associations such 
as NAFTA, APEC, and the European 
Union. It participates in major coop- 
erative ventures through memoranda 
of understanding, intergovernmental 
agreements, and scientific exchanges. 


In addition to developing new tech- 


nology, TDC supports decision-making 
through its intelligence-gathering 
activities, providing clients with infor- 
mation and expert advice related to 
the impacts of technology on critical 
transportation issues. This year, for 
example, TDC published a report ex- 
plaining how new U.S. Environmental 
Protection Agency regulations will 
affect the Canadian railway industry. 
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Program Priorities 
and Funding 


R&D expenditures are administered by 
an R&D Management Board responsible 
for monitoring all Transport Canada 
R&D and for establishing the alloca- 
tion of the central R&D funds. A 
Technical Advisory Committee pro- 
vides the Board with specialist and 
technical input on research priorities. 
The R&D Office in Ottawa leads this 
committee and TDC is a member. 


Special programs augment depart- 
mental funding. In 1999-2000 they 
included: 


the federal Program of Energy 
Research and Development, 
administered by the interdepart- 
mental Panel on Energy Research 
and Development and chaired by 
Natural Resources Canada 


@ the New Initiatives Fund of 
the National Search and Rescue 
Secretariat, administered by the 
Department of National Defence 
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@ the U.S.-Canadian Bilateral 
Agreement on Cooperative R&D 
concerning Counter-Terrorism 


Joint and cost-shared initiatives with 
other departmental and federal orga- 
nizations, provinces, municipalities, 
and industry provide another source of 
funding. In addition, in 1999-2000, 
financial support came from NASA, the 
Federal Highway Administration, and 
the Federal Aviation Administration 
for specific activities under joint 
programs with the U.S. 


The Financial Overview on page 17 
provides a detailed breakdown of 
TOC’s funding and funding sources 
for 1999-2000. 
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Intelligent Transportation 
Systems (ITS) 


A TDC study identifying key issues 
has helped Transport Canada to de- 
termine its role in the development 
and implementation of an effective 
Canadian ITS architecture. This 
architecture will provide a unified 
framework for coordinating the 
deployment of ITS programs by 
public and private agencies. 


ighlights 


Technological innovation is key to enhancing the efficiency of all our 


transportation practices. 


David M. Collenette, Minister of Transport 


characteristics, such as population 
dispersion, language requirements, 
and environmental extremes, must 
also be taken into account. 


An in-service evaluation of a freeway 
traffic management system was 


The study report outlines Canadian 
institutional responsibilities, indus- 
trial capabilities, system deployment, 
and standards development related to 
ITS. It also discusses the U.S. ITS 
National Architecture from a Canadian 
perspective. 


The recommendations call for consis- 
tency with international programs to 
ensure cross-border compatibility and 
to maximize our competitiveness in 
the international marketplace. The 
report stresses that Canada’s special 
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launched this year. The “light infra- 
structure” system uses transponder- 
equipped vehicles and dedicated short 
range communications to monitor 
traffic flow and manage congestion. 
By reducing equipment, installation, 
and maintenance costs, the new system 
promises to provide an economical 
solution to traffic management. 


The pilot project, undertaken by the 
Ministry of Transportation of Ontario 
with TDC support, covers the triangle 
formed by highways 401, 409, and 425. 


It is part of a broader program sup- 
ported by ENTERPRISE, an international 
ITS association that includes the U.S. 
Federal Highway Administration, the 
Dutch Ministry of Transport, and sev- 
eral U.S. states. 


Air Transportation 


The Joint Winter Runway Friction 
Measurement Program (JWRFMP), 
initiated in 1996 and slated to end 
in March 2000, has been extended for 
another five years. In addition, par- 
ticipation increased this year, with 
several European carriers taking part 
in a week of tests at Munich 
International Airport. 


The program’s main aim is to develop 
reliable guidelines for pilots and air- 
port operators on safe landing dis- 
tances in winter conditions. The 
extension will enable researchers to 
launch a series of tests on improved 
ground friction measurement vehicles, 
wide-bodied aircraft, and a broader 
range of runway conditions. 


Canadian JWRFMP participants are 
TDC (the program manager), other 
Transport Canada groups, the National 
Research Council Canada, and the 
Canadian Department of National 
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ighlights 


NASA LANGLEY 


Defence. International members in- 
clude the U.S. Federal Aviation 
Administration; NASA; the U.S. Air 
Force; the International Civil Aviation 
Organization; the European Joint 
Aviation Authorities; U.K., French, 
Norwegian, Swedish, and German 
civil aviation authorities; Munich 
and North Bay airport administra- 
tions; airlines; and aircraft and 
aviation equipment manufacturers. 


TDC and Transport Canada’s Civil 
Aviation Directorate became partners 
in the $1.7 million Canada-U.S. 
Aircraft Icing Research Alliance in 


Ice on a Convair’s cockpit windows 


© 


December 1999. Other members are 
the National Research Council Canada, 
Environment Canada, NASA, and the 
U.S. Federal Aviation Administration. 
The alliance will prepare and imple- 
ment a long-term plan for research 
into airborne icing, exchange techni- 
cal and scientific information, and 
develop technologies to improve 
safety in icing conditions. 


In the first research project, a study 
team evaluated remote sensing equip- 
ment for determining aircraft icing 
conditions aloft, and characterized 
the airborne icing environment. 


Runback ice on a Convair wing 


The data acquired will help to estab- 
lish a new generation of aircraft icing 
forecast models. 


A prototype aviation safety sharing 
system being developed under TDC’s 
flight data monitoring program was 
presented at the Global Aviation 
Information Network (GAIN) meetings 
in March 2000. Created by xwave 
solutions, the system allows aviation 
personnel with a safety concern to 
find out whether others have experi- 
enced a similar difficulty and, if so, 
how it was handled. The innovative 


PHOTO BY BRIAN LOSITO 


concept takes advantage of the 
Internet to ensure that air carriers 
can control access to information 
and can provide that information to 
users in real time. 


Canada 3000 has committed to par- 


ticipating in a trial of the system and 
other carriers have shown an interest. 
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Security 


An in-depth study of airport security 
system integration and data fusion 
has confirmed that, although no uni- 
versal interfaces currently exist, most 
systems could be linked to a central 
security database without excessive 
costs or labour. The study team devel- 
oped a concept for system integration 
and recommended a limited trial 
implementation at check-in counters, 
screening points, and boarding gates. 
The concept calls for a common inter- 
face for data and image input/output, 
and video imaging at several points in 
the boarding process. 


Other work in this long-term coopera- 
tive effort with U.S. security authori- 
ties focussed on the development of 
advanced technologies to provide reli- 
able, effective explosives detection 
systems for carry-on and checked 
baggage. 
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ighlights 


Marine Transportation 


LAURENTIAN PILOTAGE AUTHORITY CANADA 


A training program for marine 
pilotage certification candidates 
released this year takes into account 
the advanced navigation technologies 
now in use, the particular working 
environment, and the candidates’ 
experience. While specifically appli- 
cable to the Canadian Coast Guard’s 
Laurentian Region District 2, it could 
be adapted for use in other areas. 


Developed by the Institut maritime 
du Québec and Educ Action of Quebec 
City, the program is documented in 
three volumes: the 
training manual; a 
guide for candidates; 
and an evaluation 
guide for the use of 
certification authori- 
ties only. 


Graphical user 
interface for airport 
security data fusion 
(under development) 


The Laurentian Pilotage Authority, 
the Canadian and St. Lawrence ship 
owners’ associations, licensed pilots, 
ship’s officers with pilotage certifi- 
cates, and officers with in-depth 
knowledge of the pilotage area helped 
to analyse the training needs and to 
validate the program. 


In cooperation with Environment 
Canada and the British Columbia Ferry 
Corporation (BCFC), TDC investigated 
the effects of commercially available 
emission control technology, 
including a continuous water injec- 
tion (CWI) system, on main diesel 
engine performance. 


BRITISH COLUMBIA FERRY CORPORATION 


The CWI system trials took place on 
the Queen of New Westminster, a BCFC 
vessel. The research team installed a 
firing pressure remote transmitter, 
consisting of pressure sensors, an 
engine fuel rack, and an engine 
timing sensor, to monitor engine 
combustion performance. They also 
sampled and analysed exhaust gas 
emissions and manually recorded 
data on other variables. 
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The results indicated that the CWI 
system reduced NOx emissions by more 
than 20 percent, without entailing any 
fuel penalty. 


The first phase of a project to improve 
evacuation systems for offshore oil 
rigs involved modelling tests and com- 
puter simulations to examine proposed 
and existing systems. A parallel study 
determined the human factors involved. 
The results served as a basis for the 
development of criteria for rating 
evacuation systems. 


The next phase will include develop- 
ment of risk profiles and evaluation 
tools, as well as guidelines for system 
implementation. The ultimate aim is 
to develop design standards and regu- 
lations for such systems. 


ighlights 


Road Transportation 


Montreal 2000, an electric-vehicle 
(EV) demonstration supported by the 
federal and Quebec governments, 
Hydro Quebec, and industry, is 
evaluating the performance of 20 EVs 
that have been introduced into com- 
mercial and institutional fleets in 

the Montreal area. Each vehicle is 
equipped to monitor parameters such 
as the amount of current used, range, 
ambient temperature, and frequency of 


recharging. TDC is conducting control 
performance tests of two EVs in paral- 
lel with the in-service demonstration. 


The year-long project will allow for 
extensive data collection and for eval- 
uation of the reliability, efficiency, and 
cost-effectiveness of the vehicles in 
typical Canadian operating conditions. 
Surveys will determine user satisfac- 
tion with their comfort and conve- 
nience. The overall aim is to document 
the benefits of using EVs in urban 
commercial and institutional fleets. 


The Canadian Strategic Highway 
Research Program (C-SHRP) has been 
extended to March 2004 for a second 
five-year phase of technology trans- 
fer. The program runs hand in hand 
with the U.S. Strategic Highway 
Research Program, sharing the results 
of highway research and supporting 
long-term pavement performance 
(LTPP) studies. The Transportation 
Association of Canada administers 
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ighlights 


Finite element model of an intercity bus 


C-SHRP, with guidance from the 
funding partners - the federal and 
provincial departments of transport. 


To date, research products from the 
programs have saved provincial trans- 
portation departments an estimated 
$40 million. The LTPP work has led to 
improvements in road surfacing mate- 
rials and to publication of guidelines 
for best practices. 


A research team has developed recom- 
mendations for reducing the weight 
of intercity buses, in an effort to 
decrease fuel and infrastructure costs. 
The team used finite element analysis 
and optimization techniques to deter- 
mine which components offered the 
greatest potential for weight reduc- 
tion. After selecting the roof, floor, 
and side trusses (all parts of the bus 
structure, which contributes 17 per- 
cent of the bus weight), they devel- 
oped new design concepts for each 

of these structural components. 
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All the concepts offered an estimated 
50 percent weight reduction com- 
pared to the traditional stainless steel 
structure. This would yield a 9 percent 
decrease in overall bus weight, with- 
out appreciably increasing the cost of 
the vehicle. A cost analysis indicated 
that this decrease would result in 
significant savings over the 15-year 
life cycle of Canadian bus fleets. 


Rail Transportation 


A four-year research program is taking 
a fresh approach to increasing the 
safety of rail-highway grade cross- 
ings. TDC and Transport Canada’s 
Road Safety Directorate are working 
together to study the technological, 
operational, and human factors aspects 
of the problem and to develop effec- 
tive solutions. The major Canadian 
railways and several provinces are also 
supporting the program. The research 
is a component of Direction 2006, 

a federal initiative aiming to halve 
the number of grade crossing accidents 
by 2006. 


For the first year, the primary concern 
is program planning and implementa- 
tion of projects to improve the under- 
standing of specific problem areas. 
The kick-off workshop was held in 
November 1999 (see page 15). 


R&D 


Cut-away side view of the single cylinder 
engine used for the simplified test 


Validation of a simplified test for 
diesel fuel and lubricating oil 
additives began with trials of the 
methodology and procedures devel- 
oped in earlier phases of the project. 
The test will provide a relatively eco- 
nomical alternative to the method 
now in use. Another advantage is its 
ability to verify compliance with 
recent U.S. Environmental Protection 
Agency emissions regulations. 


To date, the expense and complexity 
of acceptance testing has discouraged 
the development of additives that 
could reduce fuel consumption and 
harmful emissions. The simplified test 


is intended to overcome this problem. 


ighlights 


Transportation of 
Dangerous Goods 


The study of pressure relief valves 
(PRVs) entered a new phase this year, 
with tests on the valves in three dif- 
ferent operating modes. The research 
team exposed three 500 U.S. gallon 
propane tanks fitted with PRVs to fire 
engulfment and recorded the results. 


A PRV operated by a computer- 
controlled solenoid was used to obtain 
the required operating characteristics 
of the three test modes and specially 
designed propane burners provided 
controlled fire conditions for each 
test. In all cases the tanks ruptured, 
but no catastrophic failures occurred. 


Test set-up for PRV trials 


The researchers will analyse the results 
and develop recommendations for safe 
PRV operating modes to be specified 
in the standards for vessels transport- 
ing dangerous goods. 


Transportation Accessibility 


TDC, Transport Canada’s Road Safety 
Directorate, and members of the 
National Mobility Equipment Dealers 
Association (NMEDA) are cooperating 
on generic testing of vehicles modi- 
fied for drivers with disabilities. GM, 
Ford, and Chrysler are providing the 
vehicles, so that the most commonly 
used models and conversion features 
can be tested for compliance with 
Canada Motor Vehicle Safety 
Standards (CMVSS) regulations. 


Tests completed this year involved a 
Ford E150 with a raised roof, raised 
door, and sofa bed; a Ford E250 with 
a lowered floor and quick-release 
seats; six-way power-transfer seat 
bases; and power door openers. 


The guidelines and certification speci- 
fications resulting from the tests 
become industry standards, available 
to all NMEDA members. This enables 
them to produce safe converted vehi- 
cles that meet both CMVSS require- 
ments and the needs of persons with 
disabilities, without the prohibitive 
expense of individual testing. 
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Persons with disabilities, mobility 
training specialists, and bus industry 
personnel gathered in Toronto to 
evaluate technologies for improving 
intercity bus accessibility for per- 
sons with sensory disabilities. They 
tried out fourteen high- and low-tech 
aids and provided feedback in struc- 
tured interviews following the trials. 


Design concept for a passenger 
communications centre 


All of the aids, ranging from raised 
and Braille seat numbers to an infra- 
red broadcast system, proved helpful. 
Among the most successful were an 
interactive pager and talking signs 
that guide passengers with visual 
impairments to the loading bay and 
bus entrance. 
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ighlights 


Human Factors 


This year a research team reviewed 
fitness-for-duty and readiness-to- 
perform tests to assess their applica- 
bility to the transportation industry. 
In addition to offering an alternative 
to biochemical drug screening, these 
tests can detect many other causes 
for poor performance and are more 
readily accepted by employees. 


The evaluation criteria included the 
resources and time needed for test- 
ing, the time needed to determine 
the results, and the validity of the 
test in a transportation environment. 
Of the twenty-six tests, nine were 
selected for further study. 


TDC and Transport Canada’s Road 
Safety Directorate are working with 
Alberta government and industry or- 
ganizations to develop recommended 
practices for fatigue management 
programs (FMPs) in the trucking 
industry. 


Driver groups with parallel character- 
istics, such as driving experience and 
age range, are taking part in the 
program. One group is maintaining 
the status quo, another is taking an 
educational program with follow-up 
support, and a third is benefiting 
from fatigue-reducing improvements 
to work and scheduling practices, in 
addition to the educational program. 


Researchers will assess the success of 
each approach from both objective 
and subjective points of view. The 
results will enable them to develop a 
comprehensive awareness and train- 
ing program on FMPs for the trucking 
industry. 


comes 


Technological knowledge is the main source of economic growth and 


improvement in the quality of life. 


Organization for Economic Cooperation and Development 


TDC’s pioneering work in intelligent 
transportation systems (ITS) provided 
a solid foundation for the ITS plan 
announced by the Minister of 
Transportation at the Sixth World 
Congress on Intelligent Transport 
Systems in November 1999. For the 
past two decades TDC has fostered 
research, development, and demon- 
stration of ITS. It has always recom- 
mended a structured approach to the 
implementation of ITS in Canada. 


The new plan underlines Transport 
Canada’s commitment to stimulating 
ITS development and deployment. 
As outlined in An Intelligent 
Transportation Systems Plan for 
Canada: En Route to Intelligent 
Mobility, the plan has five main com- 
ponents: developing partnerships for 
knowledge; establishing a Canadian 
ITS architecture; fostering research 
and development; ensuring ITS 
deployment and integration; and 
strengthening the ITS industry. 


In a very tangible success, 
International Road Dynamics (IRD) 
of Saskatoon, Saskatchewan, won an 
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One of the trucks in the Green Light 
Project passing under the transponder 
readers that allow in-transit weighing 
and preclearance 


ITS America Best of ITS award this year 
for its implementation of the Oregon 
Green Light Project. The project is 
based on weigh-in-motion and 
automatic vehicle identification 
technology originally developed by 
IRD in TDC-sponsored work. It allows 
trucks that comply with regulations 
to be weighed and precleared at high- 
way speed. Over 12,600 trucks are 
enrolled in the project, and the sav- 
ings over one year are estimated at 
almost $2 million. 


IRD has become a world leader in the 
market for “smart” highway equipment. 


The prestigious Octas Innovation 
Award for 1999 went to Telecite of 
Montreal, Quebec, for its Visual 
Communication Network™ (VCN), a 
multimodal, multimedia, passenger 
information system originally devel- 
oped under TDC’s accessibility R&D 
program. The Quebec Federation of 
Computer Science confers the award 
for outstanding achievements of 
Quebec businesses in the fields of in- 
formation sciences, multimedia tech- 
nologies, and computer applications. 


The VCN uses high-definition, colour 
LED technology to deliver easy-to- 
read, real-time messages in public 
transit systems (in-vehicle and plat- 
form applications are available). 

A complementary speech module 
provides emergency announcements. 
The system makes travel safer and 
more accessible not only for those 
with hearing or visual impairments, 
but for all. 


TDC Annual Review 1999-2000 


Outcomes 


The VCN is now an international suc- 
cess. Various applications are in use in 
subways, as well as rail and bus tran- 
sit networks, in Montreal, New York, 
Hong Kong, Paris, and Mexico City. 


This year the Canadian Coast Guard 
established a methodology for set- 
ting minimum safe practice levels 
for aids-to-navigation in the 

St. Lawrence Seaway. The standards 
are the culmination of long-term TDC 
research to increase the safety of 
navigation in difficult waterways. 
The marine navigation safety system 
developed under the program uses a 


minimum safe design preprocessor to 
establish the risks associated with 
differing configurations of fixed and 
floating aids. The system processes 
data from operators, field experts, 
and historical records, and takes into 
account variables such as vessel and 
channel characteristics, traffic densi- 
ty, and weather conditions. 


The results provide an objective basis 
for determining the aids required for 
specific waterways. 
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A Guide to Light Bulb Analysis, 
originally published by TDC in 1985, 
is still the reference of choice for the 
Transportation Safety Board of Canada 
and other investigation authorities 
worldwide. The guide provides clear 
illustrations of damaged bulb fila- 
ments, an information sheet, and 

a checklist. 


Analysis of damaged light bulbs helps 
investigators to determine the opera- 
tional status of various aircraft systems 
at the moment of impact. This can 
provide invaluable clues as to where 
to focus an accident investigation. 


OLOGY 


Transfer 


Technology is altering every aspect of our lives ... and collaboration 


is becoming more essential. 


Speech from the Throne, October 1999 


The acquisition and dissemination of 
technology intelligence are high pri- 
orities for TDC. Professional staff mon- 
itor developments of potential 
interest to the department; host in- 
ternational delegations; initiate and 
participate in seminars, workshops, 
and conferences; and serve on nation- 
al and international committees. 
Some highlights from 1999-2000 
follow. Listings of committee and 
association memberships, presenta- 
tions, and papers begin on page 22. 


TDC was on the Canadian team attend- 
ing Electronic Commerce 2010, an 
Asia Pacific Economic Cooperation 
(APEC) seminar held in Santiago, Chile, 


> 


in April 1999. The seminar, aimed at 
helping APEC countries benefit fully 
from recent advances in electronic 
commerce, centred on development 
of government policy and business ini- 
tiatives in trade and transportation. 


TDC presented two projects designed 
to improve productivity and efficiency 
at the Port of Montreal through Web- 
based electronic data interchange and 
automated identification and tracking 
of containers. 


These projects were also highlighted 
in May 1999 at the APEC Forum on 
Intermodalism and Satellite-Based 
Transportation Technologies in 
Singapore. They provided excellent 


examples of intermodal applications 
of advanced technologies, as the 
container tracking and data inter- 
change at the port covers shipping, 
trucking, and rail. 


The first International Symposium 
on Transportation Recorders gave 
TDC an opportunity to promote two 
innovations - a flight recorder config- 
uration standard and a 3D flight data 
animation program — developed under 
its flight data monitoring program. 
Both are designed to facilitate air- 
craft accident investigations. 


The symposium, sponsored by the U.S. 
National Transportation Safety Board 
and the International Transportation 
Safety Association, took place in 
Arlington, Virginia, in May 1999. 
Presentations highlighted state-of- 
the-art technologies applicable to 
data recording in every mode. 


Sample screen of the 3D flight animator, 
which develops graphic reconstructions 
from the information provided by flight 
data recorders 
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ERGY CONVERSIONS INC. 


Locomotive fuelled by liquefied natural gas 


The Railways and the Environment 
Workshop held in June was organized 
by Transport Canada, Environment 
Canada, the Railway Association of 
Canada, Manitoba Highways and 
Government Services, Transport 2000, 
and the University of Calgary. The 
workshop brought all levels of indus- 
try and government together to con- 
sider rail’s role in a Canada committed 
to sustainable transportation. 


TDC has an active program investigat- 
ing means of reducing locomotive 
emissions. A report published under 
the program, examining how new U.S. 
Environmental Protection Agency 
(EPA) regulations will affect the 
Canadian railway industry, has proved 
a best seller. This issue was debated 
at the workshop. A major concern for 
the railways is the trade-off between 
reduced emissions and efficiency. 
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TDC fielded many questions on its 
accessibility program at the Fourth 
Global Conference of the 
International Federation on Ageing, 
a U.N.-sponsored event held 
September 5-9, 1999, in Montreal. 
TDC’s Senior Ergonomist delivered a 


paper on a universal framework for 
accessible transportation, and other 
staff members were on hand at the 
Transport Canada booth, distributing 
publications highlighting our proj- 
ects. Innovative work on assessment 
and retraining of elderly and disabled 
drivers drew particular interest. 


In November 1999 TDC was the host 
for IMAPCR ‘99, the Second 
International Meeting on Aircraft 
Performance on Contaminated 
Runways, sponsored by Transport 
Canada and NASA. The meeting high- 
lighted the progress of the Joint 
Winter Runway Friction Measurement 
Program (JWRFMP), a long-term coop- 
erative initiative seeking solutions to 
the complex problems of takeoff and 
landing in winter conditions (see 
page 3 for more on the program). 


> 
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Transfer 


NASA LANGLEY 


Reference ground friction measuring vehicle being used 
in the development of an international runway friction index 


The 140 IMAPCR delegates, all with 
impressive expertise in the field, 
agreed on the importance of globally 
harmonized standards for measuring 
runway conditions and correlating 
them with aircraft braking perfor- 
mance. They applauded the decision 
to continue the JWRFMP, which had 
been scheduled to wind down after 
the 1999-2000 winter. The extension 
should allow researchers to complete 
the development and validation of 
international standards. 


The Sixth World Congress on 
Intelligent Transport Systems (ITS), 
held November 8-12, 1999, in Toronto, 
highlighted the latest international 
developments in ITS technology. 
Responding to the theme of the con- 
gress — ITS: smarter, smoother, safer, 
sooner — TDC delivered two papers on 
increasing local and international 
productivity and efficiency through 
ITS applications. 


> 


Transportation specialists from gov- 
ernment, industry, and research orga- 
nizations attended the event. They 
exchanged information on the status 
of current projects, discussed promis- 
ing new applications, and considered 
international strategies for the devel- 
opment of effective, user-friendly 
systems. ITS Canada, ITS America, 
ERTICO (ITS Europe), and VERTIS (Asia- 
Pacific) co-sponsored the program. 


The Government of Canada exhibit at the 


Also in November, TDC and Transports 
Québec were the hosts of a meeting 
of the International Organization 
for Standardization Technical 
Committee (TC) 204. Over 135 
experts from the nineteen partici- 
pating countries attended. 


The committee is responsible for stan- 
dardizing information, communication, 
and control systems for urban and 
rural surface transportation, particu- 
larly intelligent transportation systems. 
TC 204 has 16 working groups on 
specific aspects ranging from system 
architecture to wide area communica- 
tions. TDC is particularly active in the 
working groups dealing with transport 
information and control systems, 
commercial vehicle operations, dedi- 
cated short range communications, 
and driver warning systems. 


ITS World Congress highlighted several TDC projects 
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As part of its role in the Research 
Committee of Direction 2006, TDC 
worked with Transport Canada’s Rail 
Safety Directorate and other committee 
members to organize a rail-highway 
grade crossing research workshop 

in Ottawa on November 18, 1999. 
Direction 2006 is a cooperative federal 
initiative to halve the number of 
grade crossing and trespassing acci- 
dents by the year 2006. 


Over 40 representatives from govern- 
ment, industry, and academia attend- 
ed the presentations and discussion 
groups. Topics included current 
research initiatives in Canada and 
the U.S., statistics on grade crossing 
and trespassing accidents in Canada, 
current technology, and recommenda- 
tions for future R&D. 
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At the workshop, the Volpe National 
Transportation Systems Center and 
the Direction 2006 Research 
Committee agreed to regularly 
exchange information on research in 
Canada and the United States. The 
Volpe Center, a branch of the U.S. 
Department of Transportation, has a 
special interest in rail-highway grade 
crossing safety. 


Library and 
Information Centre 


The Library and Information Centre's 
team of information specialists iden- 
tifies, evaluates, and delivers perti- 
nent information to project managers 
and researchers, using authoritative 
scientific and technical databases, 
networked library resources, Internet 
searches, and a core collection of 
research reports and reference sources. 
The centre also provides reference and 
interlibrary loan services to the trans- 
portation community. 


Communications 


The Communications Unit is responsi- 
ble for all stages of publication pro- 
duction leading to the documentation 
and dissemination of technical and 
general information on TDC’s research 
program. It produces reports, techni- 
cal papers and presentations, 
exhibits, and conference literature. 


The unit is also responsible for TDC’s 
Web site, which is updated monthly, 
and for handling corporate e-mail. 
The Web site includes project descrip- 
tions, report summaries, TDC news, 
and a list of publications. 


TDC’s Financial, Administrative, and 
Informatics services work in close 
cooperation with research staff to 
ensure successful delivery of the 
R&D program. 


Financial Services 


This unit provides consulting and 
advisory services to TDC’s research 
staff, as well as a full range of finan- 
cial services. The unit ensures compli- 


ance with the financial requirements | 


for TDC’s contracts through cost 
controls, auditing, and financial 
analyses. Financial Services also 
prepares the monthly reports needed 
for decision-making and effective 
financial management. 


RORATE 
Services 


Administrative Services 


Administrative Services manages 
records and supplies; handles mail 
and other communication services; 
procures equipment and supplies; 
assists project officers with project 
completion procedures; and distrib- 
utes TDC publications. This unit also 
manages a $1 million inventory of 
supplies and equipment. 


Informatics Services 


The Informatics unit provides a full 
range of services, including applica- 
tions development; computer and 
network troubleshooting; computer 
system and network security manage- 
ment; and software and equipment 
purchasing. It also provides advice and 
assistance to TDC staff and maintains 
the daily operations of the computer 
network. 


This year Informatics staff imple- 
mented the first two modules of a 
new project information management 
system (PIMS): one for publications 
information management and the 
other for management of financial 
data. They also oversaw a smooth 
transition to Y2K operations. 
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Overview 


This section provides a review of TDC’s _ program funding, totalling $6.6 million from industry, government, and other 


expenditures and funding sources for = in 1999-2000, was used to leverage sources increased the overall value of 
fiscal year 1999-2000, as well as a substantial support from external the program by another 36 percent, 
statistical analysis of its R&D program. sources, as seen in Table 2. This sup- _ for a total of $13.3 million. These 

port increased the funding of TDC’s contributions represent shared cost, 
Table 1 lists operating and program research program by over $3.1 million, in-kind, and other R&D expenditures 
expenditures from Transport Canada nearly 50 percent of total R&D funding that did not flow through TDC. 
funding sources. Departmental R&D this year. Additional contributions 


Table 1 1999-2000 EXPENDITURES: TRANSPORT CANADA FUNDING SOURCES (Thousands of dollars) 


Operating Costs 


Salaries* 1 510 
Base Operating Costs 600 
2 110 

R&D Program Expenditures 
R&D Management Board 5 070 
Other Departmental Sources 1 550 
6 620 


Table 2 1999-2000 R&D EXPENDITURES: ALL FUNDING SOURCES (Thousands of dollars) 


All Transport Canada Sources 6 620 
External Funding Sources 
Program of Energy R&D - Natural Resources Canada 1 410 
New Initiatives Fund - National Search and Rescue Secretariat 150 
Canadian Coast Guard 110 
U.S.-Canadian Agreement on Cooperative Counter-Terrorism R&D 980 
Foreign Sources 500 
Other 10 
3 160 
Total TDC R&D Expenditures 9 780 
Additional Contributions (estimated) 
Industry 12550 
Government & Other Sources 1 980 
3 530 
Total Value of R&D Program 13 310 


* Includes funds from the Program of Energy R&D - Natural Resources Canada 
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The breakdown of R&D expenditures 
by program area and funding source 
presented in Figure 1 illustrates the 
importance of external funds and 
contributions to TDC’s research pro- 
gram. Funding from external sources 
and in-kind contributions totalled 
approximately $6.7 million in 1999- 
2000, boosting the value of TDC’s 
research program to more than double 
its Transport Canada funding base. 


TDC R&D Funding 
Ea External R&D Funds 


Contributions 


NOTE: ITS expenditures are rolled into 
the various modal areas. 


Figure 2 provides a breakdown of 
R&D expenditures by program area. 
Expenditures in the air mode reflect 
TDC's leading role in international 
winter aviation research. 


Total R&D Funding: $9.78 million 


NCIAL 


Overview 


Figure 1 R&D EXPENDITURES BY PROGRAM AREA AND FUNDING SOURCE 


(Millions of dollars) 


Air 
Road 


Security 


Marine 


Dangerous Goods 


Accessibility 


Human Factors 


Figure 2 R&D EXPENDITURES BY PROGRAM AREA 
(Percentage of 1999-2000 expenditures) 


Accessibility 
Rail 3% Human Factors 
Dangerous 4“o 2% 
Goods 5% : 


Air 
38% 
Road 
15% 
Marine 
15% 


Security 18% 
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Figure 3 provides a breakdown of R&D ~—~ Figure 3 R&D EXPENDITURES BY TARGETED BENEFIT 
expenditures by targeted benefit. (Percentage of 1999-2000 expenditures) 
Over one-third of 1999-2000 expendi- 

tures went towards research primarily 

aimed at improving transportation Improved Safety 
safety, while another 26 percent 
focussed on R&D supporting the 
development of policy, regulations, 
and standards. Improved Security 


Development of Policy, 
Regulations, and Standards 


Improved Technology Base 


Energy and Environment 


Improved Service, 
Productivity, and Efficiency 


Accessibility 


Reduced Costs 


0% 5% 10% 15% 20% 25% 30% 35% 40% 


TDC contracts out its research program Figure 4 R&D EXPENDITURES BY PERFORMING ORGANIZATION 
to a variety of organizations in the (Percentage of 1999-2000 expenditures) 

public and private sectors. Figure 4 

shows the distribution of R&D expen- 

ditures in 1999-2000 by type of R&D Consultants 


performer. 
Industry: Manufacturers, 


Operators, etc. 


Government Agencies 


Universities, 
Non-Profit Institutes 


0% 10% 20% 30% 40% 50% 60% 
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NIZATION 
Chart (at 31 march 2000) 
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EXECUTIVE DIRECTOR 


Research and Development 
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COMMUNICATIONS INFORMATICS 
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Executive 
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Senior Development Officer 
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W.F. Johnson 
Pierrette Germier 


Michael A. Ball 
Christopher English 
Barbara O’Connor-Smith 


Howard Posluns 
Barry B. Myers 
Angelo Boccanfuso 


Brian Marshall 
Claude Guérette 
Roy S. Nishizaki 
Sesto Vespa 
Barbara A. Smith 


James D. Reid 
Charles Gautier 
Ernst Radloff 
André Taschereau 
Alex Vincent 


Dina Iwanycky 


Antoine Sidhom 


Josée Brousseau 


SIONAL 


Activities 


The staff of TDC and the Research & Development compo- 
nent in Ottawa (RDO) serve on many scientific and profes- 
sional committees and associations, both within Canada 
and internationally. In 1999-2000 they were active in the 
following organizations. 


NATIONAL AND INTERNATIONAL COMMITTEES 


Aircraft Icing Research Alliance 
Barry B. Myers 


Airport Council International — Europe 
Angelo Boccanfuso 


American Society for Testing and Materials (ASTM) 


Subcommittee E-17.22/96.1, Task Group on Preparation 
of Standard - International Runway Friction Index: 
Secretary - Angelo Boccanfuso 


Subcommittee E-17.22/96.2, Task Group on Preparation 
of Standard - Electronic Recording Decelerometers: 
Angelo Boccanfuso 


Subcommittee E-17.22/97.2, Task Group on Preparation 
of Standard - Pavement Surface Classification: 
Angelo Boccanfuso 


Asia Pacific Economic Cooperation (APEC) 
ITS Special Interest Group 


Transport Canada R&D Contact: W. F. Johnson 


Association québécoise du transport et des routes (AQTR) 
Environment Committee: Claude Guérette 
Goods Transportation Committee: Sesto Vespa 


Canada-France Science and Technology Agreement 
W. F. Johnson 


Canada-Japan Science and Technology Agreement 
W. F. Johnson 


Canada-U.S. Counter-Terrorism R&D Group 
Howard Posluns 


@ 


Canada’s National Climate Change Process 


Technology Issues Table: 
TC Representative - Michael A. Ball (RDO) 


Canadian Aviation Regulation Advisory Council 
Barry B. Myers 


Contaminated Runway Turbo-Jet Take-Off Performance 
Working Group: Angelo Boccanfuso 


Canadian Lightweight Materials Research Initiative 
Steering Committee: Michael A. Ball (RDO) 


Canadian Marine Advisory Council 


Charles Gautier, Ernst Radloff, 
James D. Reid, André Taschereau 


Canadian National Wind and Waves Committee 
André Taschereau 


Canadian Standards Association 


Subcommittee on Automotive Adaptive Driving Controls for 
Persons with Physical Disabilities: Barbara A. Smith 


Subcommittee on Transportable Mobility Aids: 
Barbara A. Smith 


Technical Committee on Transportation Assistive 
Technologies for Persons with Disabilities: 
Roy S. Nishizaki, Barbara A. Smith 


Vice-Chair, Subcommittee on Mobility Aid Securement 
and Occupant Restraint Systems for Motor Vehicles: 
Roy S. Nishizaki 


Canadian Strategic Highway Research Program 


Executive Committee: Brian Marshall 


Canadian Working Group on Evaluation 
of School Bus Safety Devices 


Coordinator: Claude Guérette 


Centre for Marine Simulation Technical Advisory Group 
Ernst Radloff 


Electric Vehicle Association of Canada 


Environmental Issues Working Group, Electric Vehicle 
Infrastructure Council: Claude Guérette 


Vehicle Standards Working Group: Michael A. Ball (RDO) 
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ENTERPRISE Group 
Executive Board Member: Brian Marshall 


European Organization for Civil Aviation Equipment 


Working Group 54 on On-Board and Ground Ice Detection: 
Barry B. Myers 


Federal Aviation Administration-Transport Canada Committee 


Security Bilateral Research and Development Working Group: 


Howard Posluns 


Global Aviation Information Network (GAIN) 


Working Group C on Global Information Sharing Prototypes: 


Howard Posluns 


Ice Structure Interaction Committee 
James D. Reid 


Intelligent Transportation Society (ITS) of America 
Angelo Boccanfuso 


Intelligent Transportation Systems Society of Canada 
(ITS Canada) 


Treasurer-Secretary: W.F. Johnson 


International Aviation Snow Symposium 
Secretary, R&D Committee: Angelo Boccanfuso 


International Civil Aviation Organization 


Flight Safety and Human Factors Working Group: 
Alex Vincent 


International Electrotechnical Commission/TC 80 


Maritime Navigation and Radio Communication 
Equipment/Systems: Charles Gautier, André Taschereau 


Minister’s Advisory Committee on Accessible Transportation 
(ACAT) 


Brian Marshall, Barbara A. Smith 
North American Free Trade Agreement (NAFTA) 


Transport Consultation Group on Science & Technology 
Co-Chair: W.F. Johnson 
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Organizing Committee for 6th ITS World Congress 
W.F. Johnson 


Railway Research Advisory Board 
W.F. Johnson, Sesto Vespa 


SAE — International Committee on Aircraft Ground 
De/Anti-icing (G12) 


Member of Steering Committee: Barry B. Myers 
Chair, Holdover Time Subcommittee: Barry B. Myers 
Host, Fluids Subcommittee Working Group: Barry B. Myers 


Standards Council of Canada 


Canadian Advisory Committee ISO/TC 204 - 
Intelligent Transportation Systems: 
Chair - W.F. Johnson 


WG7 - General Fleet Management and Commercial/Freight 
Operations: Brian Marshall 


WG15 - Dedicated Short Range Communications: 
Brian Marshall 


U.S. Aviation Regulation Advisory Council 


Working Group on Ice Protection Harmonization: 
Barry B. Myers 


U.S. Ship Structure Committee 
André Taschereau 


U.S. Transportation Research Board (TRB) 
Aircraft/Airport Compatibility Committee: Barry B. Myers 


Alternative Transportation Fuels Committee: 
Michael A. Ball (RDO) 


Committee on Vehicle User Characteristics: Alex Vincent 


Committee on Surface Properties-Vehicle Interaction: 
Angelo Boccanfuso 


Transit Cooperative Research Program: Alex Vincent 
Transportation Energy Committee: Michael A. Ball (RDO) 


Board Member: Angelo Boccanfuso 
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INTRA/INTERDEPARTMENTAL COMMITTEES 


Assistant Deputy Minister’s 
Committee on Science and Technology 


W.F. Johnson 
Alternate Member: Michael A. Ball (RDO) 


Canadian Transportation Agency 
Accessibility Advisory Committee 


Roy S. Nishizaki, Barbara A. Smith, Brian Marshall 


Climate Change Technology Early Action Measures (TEAM) 


Management Committee: 
TC Representative - Michael A. Ball (RDO) 


Industry Working Group: 
TC Representative - Michael A. Ball (RDO) 


Container Tracking and Monitoring - TDC-Port of Montreal 
Ernst Radloff, James D. Reid 


Council of Science and Technology Advisors 
Working Group Member: Michael A. Ball (RDO) 


Federal Partners in Technology Transfer 
TC Representative: Michael A. Ball (RDO) 
Intellectual Property Management: W.F. Johnson 


Federal Science and Technology Annual Report 
Steering Committee: Michael A. Ball (RDO) 


Industry Canada Interdepartmental Core Working Group 
on Clean Car (PNGV) 


Michael A. Ball (RDO) 


Interdepartmental Committee on Federal Disability Strategy 


Barbara A. Smith 


Interdepartmental Committee on International Science 
and Technology Relations 


Michael A. Ball (RDO) 


Interdepartmental Committee on Sustainable Transportation 


Michael A. Ball (RDO) 


& 


Interdepartmental Steering Committee on Ballard/Ford 
Fuel Cell Engine Development 


Michael A. Ball (RDO) 


Interdepartmental Steering Committee on Ethanol (ISCE) 
Michael A. Ball (RDO) 


Natural Sciences and Engineering Research Council 
Industrial Advisory Research Group 


Ernst Radloff 


Program of Energy R&D Committees 
Panel Member: W.F. Johnson 
Alternate Panel Member: Michael A. Ball (RDO) 


Industrial Energy R&D Advisory Board Member: 
Michael A. Ball (RDO) 


Advanced Fuels and Transportation Emissions Reduction: 
Michael A. Ball (RDO), Roy S. Nishizaki 


Canadian Lightweight Materials Research Initiative (CLiMRI): 
Claude Guérette 


Fuel Cells, Electric and Hybrid Vehicles: Claude Guérette 
Marine Transportation and Safety: James D. Reid 


Optimization of the Energy Efficiency 
of Transportation Systems: 

Chair - Michael A. Ball (RDO) 

Brian Marshall 


Transport Canada Committees 
R&D Management Board: W.F. Johnson 


Technical Advisory Committee to R&D Management Board: 
Chair - Michael A. Ball (RDO) 
Brian Marshall, James D. Reid 


Joint Winter Runway Friction Measurement Program 
Technical Steering Committee: Angelo Boccanfuso 


Standing Committee on Operations in Icing Conditions: 
Barry B. Myers, Angelo Boccanfuso 


Sustainable Development Strategy Committee: 
R&D Alternate Member - Michael A. Ball (RDO) 


Director General’s Climate Change Group: 
Alternate Member for Safety Programs, Strategies 
and Coordination Directorate - Michael A. Ball (RDO) 


Human Factors Committee: Alex Vincent 
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OTHER SOCIETIES AND ASSOCIATIONS 

Air Transport Association 

American Institute of Aeronautics and Astronautics 
American Society of Mechanical Engineers 
Association for Driver Rehabilitation Specialists 


Canadian Aeronautics and Space Institute 
Alternate Council Member: W.F. Johnson 


Canadian Association for Composite Structures and Materials 
Canadian Hydrogen Association 

Canadian Operational Research Society 

Canadian Owners and Pilots Association 

Canadian Transportation Research Forum 


Centre d’expérimentation des véhicules électriques du Québec 
Vice-Chair: Claude Guérette 


Human Factors Association of Canada 


Institute for Operations Research 
and the Management Sciences 


Institute of Electrical and Electronics Engineers (IEEE) 
International Marine Transit Association 

National Mobility Equipment Dealers Association 
Radio Technical Commission for Maritime Services 
SAE International 

Society of Manufacturing Engineers 


Society of Naval Architects and Marine Engineers (SNAME) 
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PAPERS AND PRESENTATIONS 


Through the delivery of papers and presentations on the 
Centre’s research projects and related topics at national 
and international conferences, TDC and RDO professional 
staff ensure the effective transfer of technology. 
Highlights of 1999-2000 are listed below. 


European participation in the 
Joint Winter Runway Friction Measurement Program 


Presentation to the Commission of European Communities 
Brussels, Belgium, December 1999 


Angelo Boccanfuso 


Joint Winter Runway Friction Measurement Program 


Presentation at a meeting of the International 
Aviation Safety Association R&D Committee 
Buffalo, New York, April 1999 


and at the Sixth Annual 

NASA Tire/Runway Friction Workshop 
Wallops Island, Virginia, May 1999 

and at an American Society 

for Testing and Materials Workshop 

New Orleans, Louisiana, December 1999 


Angelo Boccanfuso 


Management of the 
Joint Winter Runway Friction Measurement Program 


Presentation published in IMAPCR ‘99, Proceedings of the 
Second International Meeting on Aircraft Performance on 
Contaminated Runways, TP 13579 
Montreal, Quebec, November 1999 


Angelo Boccanfuso 


Updates — Joint Winter Runway Friction Measurement Program 


Presentation at Munich International Airport 
Munich, Germany, October 1999 and February 2000 


Angelo Boccanfuso 


Advanced technology vehicles 
for sustainable urban transportation 


Presentation at the Transportation Association 
of Canada Conference 
Saint John, New Brunswick, September 1999 


Claude Guérette 
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Bus suspension optimization study 


Presentation at the SAE Truck and Bus Conference 
Detroit, Michigan, November 1999 


S. Rakheja, Claude Guérette 


Electric vehicle (EV) and hybrid electric vehicle (HEV) 
technology program at Transport Canada 


Presentation at the SAE EV & HEV TOPTEC 
Toronto, Ontario, February 2000 


Claude Guérette 


Evaluation of two school bus advanced signalling devices: 
the eight-light system and hazard lights 


Presentation at the Multidisciplinary Safety Conference 
Halifax, Nova Scotia, May 1999 


Claude Guérette 


Recent research on transit buses and electric vehicles 


Presentation at the Transportation Association 
of Canada Conference 
Saint John, New Brunswick, September 1999 


Claude Guérette 


The benefits of ITS: the need to evaluate 
increased output for firms (1345) 


Paper presented at the Sixth World Congress 
on Intelligent Transport Systems 
Toronto, Ontario, November 1999 


Richard M. Zavergiu, William F. Johnson 


Accessible transportation R&D 


Presentation at the Spring Meeting of the Advisory 
Committee on Accessible Transportation 
Ottawa, Ontario, April 1999 


Brian Marshall, Barbara A. Smith 


3D flight data animation program 


Presentation at the U.S. National Transportation 
Safety Board International Symposium 

on Transportation Recorders 

Arlington, Virginia, May 1999 


Howard Posluns, Ian Smith 


Flight data monitoring - an aviation diagnostic tool 
for the 21st century 


Presentation at the Transport Canada Inspectors Conference 
Ottawa, Ontario, June 1999 


Howard Posluns 


An integrated tracking system 
for efficient container operations 


Paper presented at the Sixth World Congress 
on Intelligent Transport Systems 
Toronto, Ontario, November 1999 


Ernst Radloff 


Marine vessel emissions 


Presentation at the Green Ship Workshop 
Halifax, Nova Scotia, December 1999 


Ernst Radloff 


Port community extranet system 


Presentation at the Electronic Community Forum 
Orlando, Florida, March 2000 


Ernst Radloff 


Towards an assessment framework 


Presentation published in the summary report, 

Workshop on Escape, Evacuation and Rescue in the Offshore 
Industry, National Research Council Canada, 

Institute for Marine Dynamics 

St. John’s, Newfoundland, June 1999 


Ernst Radloff 


Web intermodal container tracking 


Paper presented at Electronic Commerce 2010, 
an APEC seminar 
Santiago, Chile, April 1999 


Ernst Radloff 


Automatic tracking of intermodal containerized goods 


Paper presented at the APEC Forum on Intermodalism 
and Satellite-Based Transportation Technologies 
Singapore, May 1999 


James D. Reid 
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Performance analysis techniques for ship machinery 


Presentation at the Canadian Coast Guard 
Predictive Maintenance Coordinators Conference 
Quebec City, Quebec, September 1999 


James D. Reid 


Risk-based design methods for aids to navigation 
in the St. Lawrence River 


Presentation to St. Lawrence River 
marine navigation stakeholders 
Quebec City, Quebec, March 2000 


James D. Reid 


Accessible transportation R&D 


Presentation at the Fall Meeting of the 
Advisory Committee on Accessible Transportation 
Ottawa, Ontario, November 1999 


Barbara A. Smith 


Fatigue management: summary and future trends 


Paper presented at the Annual Meeting of 
‘Association québécoise du transport et des routes 
Montreal, Quebec, April 1999 


Sesto Vespa 


Human performance and fatigue management 
under operational conditions 


Presentation at the Transport Canada Inspectors Conference 
Ottawa, Ontario, June 1999 


and at the Australian National Freight Congress 
and Transport Expo ‘99 
Melbourne, Australia, September 1999 


Sesto Vespa 
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Proceedings of the workshop on rail-highway grade crossing 
research, TP 13536 


Sesto Vespa (editor) 


Working for innovation in transportation 


Presentation at the Annual Meeting of ITS Canada 
Montreal, Quebec, March 2000 


Sesto Vespa 


Airport operators and regulators need 

to more completely address human factors issues 
Paper published in the ICAO Journal, 
vol. 54, no. 9, June 1999 
and presented at the Fourth Flight Safety 
and Human Factors Global Symposium 
Santiago, Chile, April 1999 


Alex Vincent 


A universal accessible transportation system framework 
Paper presented at the Fourth Global Conference 
of the International Federation on Ageing 
Montreal, Quebec, September 1999 


Alex Vincent 


User information systems — developments and issues 
for the 21st century 
Paper published in Jransportation in the New Millennium, 
CD-ROM, U.S. Transportation Research Board, 
National Research Council 
Washington, D.C., January 2000 
Alex Vincent with other members of A3B08: 
Committee on User Information Systems 


ESSIONAL 


Activities 


OTHER ACTIVITIES 


In addition to the above, TDC and RDO also participated in 


the following events. 


Aerovision 2000, Aerospace North America 
Vancouver, British Columbia, August 1999 
TC exhibit host: Howard Posluns 


Airports Council International - 
European Airport Operators Meeting 


Warsaw, Poland, December 1999 


Angelo Boccanfuso 


Annual Assembly Meeting of the Radio Technical Commission 
for Maritime Services 


Orlando, Florida, May 1999 
James D. Reid 


Association québécoise du transport et des routes (AQTR), 
Forum sur les gaz a effet de serre reliés au transport urbain 


Montreal, Quebec, February 2000 


Member of Organizing Committee: Claude Guérette 


Australian National Freight Congress and Transport Expo ‘99 
Melbourne, Australia, September 1999 
Keynote Speaker: Sesto Vespa 


Canada-Australia Meeting on Accessible Transportation 
Montreal, Quebec, July 1999 
Barbara A. Smith 


Canada-U.S. Counter-Terrorism R&D Bi-Annual Meetings 
Ottawa, Ontario, May 1999 
Washington, D.C., December 1999 
Howard Posluns 


Canadian Council of Motor Transport Administrators 
Annual Meeting 


Winnipeg, Manitoba, May 1999 
Sesto Vespa 


Conference on Ocular-Based Measures of Driver Alertness 
Washington, D.C., April 1999 
Sesto Vespa 


Congrés de l'Union internationale des transporteurs publics 
Toronto, Ontario, May 1999 
Claude Guérette 


Deicing Facilities Environmental Task Force Meeting 
Montreal, Quebec, July 1999 
Barry B. Myers 


Direction 2006 National Consultation 
Ottawa, Ontario, November 1999 
Sesto Vespa 


Electronic Commerce and EDI Conference and Symposium 
Orlando, Florida, October 1999 
Ernst Radloff 


EUROCAE Working Group 54 
(Icing Instruments Standards) Meeting 


Vancouver, British Columbia, April 1999 
Barry B. Myers 


Federal Aviation Administration Flight Operations 
Quality Assurance 2000 Symposium 


Irvine, California, March 2000 


Howard Posluns 


Federal Aviation Administration Flight Operations 
Quality Assurance Datalink Presentations 


Washington, D.C., April 1999 
Howard Posluns 


Federal Aviation Administration-Rutgers University 
Aviation Safety Workshop 


Piscataway, New Jersey, July 1999 
Howard Posluns 
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Fourth Global Conference of the International 
Federation on Ageing 


Montreal, Quebec, September 1999 
Roy S. Nishizaki, Alex Vincent 


Global Aviation Information Network (GAIN) 
Working Group C Meetings 


Ottawa, Ontario, June 1999 
Paris, France, November 1999 
Montreal, Quebec, March 2000 
Howard Posluns 


Holdover Time Testing Procedures Task Group Meeting 
San Francisco, California, October 1999 


Barry B. Myers 


Ice Protection Harmonization Working Group Meetings 


NASA Langley Research Center 
Hampton, Virginia, April 1999 


Gatwick Airport, U.K., June 1999 
Toronto, Ontario, September 1999 
Brussels, Belgium, November 1999 
Atlantic City, New Jersey, February 2000 
Barry B. Myers 


International Organization for Standardization (ISO) 
TC 204 Plenary Meetings 


Amsterdam, Netherlands, June 1999 
Montreal, Quebec, November 1999 
W.F. Johnson 


ITS Canada Annual General Meeting 
Montreal, Quebec, March 2000 
Michael A. Ball (RDO) 


Laboratory Holdover Time Testing Rationalization Meeting 
Montreal, Quebec, July 1999 
Barry B. Myers 
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Meeting of Transport Canada Standing Committee 
on Aircraft Operations Under Icing Conditions 


Ottawa, Ontario, October 1999 
Barry B. Myers 


National Mobility Equipment Dealers Association 
Annual Conference 


Reno, Nevada, February 2000 
Barbara A. Smith 


North American Electric Vehicle Infrastructure Conference 
Atlanta, Georgia, November 1999 
Claude Guérette 


Railways and the Environment Workshop 
Winnipeg, Manitoba, June 1999 
Roy S. Nishizaki 


Rural Advanced Technology and Transportation Systems 
International Conference 


Flagstaff, Arizona, August 1999 
Brian Marshall 


$3 Workshop Meeting — Precarn-Stear Research Project: 
Intelligent Tools for Non-Destructive Evaluation and Monitoring 


Vaudreuil, Quebec, October 1999 
Roy S. Nishizaki 


SAE AC9C Weather Environment Meeting 
Vancouver, British Columbia, April 1999 
Barry B. Myers 


SAE Future Transportation Conference 
Costa Mesa, California, August 1999 
Roy S. Nishizaki 


SAE G-12 Aircraft Ground Deicing Meetings and Association 
of European Airlines De/Anti-Icing Task Force Meetings 


Toronto, Ontario, May 1999 
San Francisco, California, October 1999 


Barry B. Myers 


ESSIONAL | 
Activities 


SAE Ground Deicing Conference and Exposition 
Montreal, Quebec, July 1999 
Barry B. Myers 


Sixth World Congress on Intelligent Transport Systems 
Toronto, Ontario, November 1999 


Michael A. Ball (RDO), Dina Iwanycky, W.F. Johnson, 
Brian Marshall, Ernst Radloff, Sesto Vespa 


Summer/Winter Integrated Friction Technology Conference 
Calgary, Alberta, September 1999 
Angelo Boccanfuso 


Transport Canada Inspectors Conference — 
Ottawa, Ontario, June 1999 
W.F. Johnson, Howard Posluns, Ernst Radloff, Sesto Vespa 


U.S. National Oceanic and Atmospheric Administration 
1999 Beacon Manufacturers’ Workshop 


Orlando, Florida, May 1999 
Howard Posluns 


U.S. Transportation Research Board Meetings 


79th Annual Meeting - Session Chair, 
Topics in Personal Vehicle Choice and Energy Use 


Meeting of Committee on Transportation Energy 

Meeting of Committee on Alternative Transportation Fuels 
Washington, D.C., January 2000 

Michael A. Ball (RDO) 


Visiting Delegations 
Canada-China Transport Training Group, May 1999 


Moroccan Ministry of Transportation 
and Merchant Shipping, June 1999 


South African Delegation, November 1999 
ITS Delegation from China, November 1999 


Windsor Workshop on Transportation Fuels, 1999 
Toronto, Ontario, June 1999 
Michael A. Ball (RDO), Roy S. Nishizaki 
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PLEASE HELP US TO SERVE YOU BETTER 


To help us keep our mailing list up to date, please check 
the applicable boxes and enter your name and address. 


Please correct my mailing address. 


Please add my name to your mailing list for: 


TDC Annual Review 
R&D Update 


(a one-page bulletin featuring a selected project) 


These documents are also available on our Web site. 


NAME 


TITLE | 


ORGANIZATION 


ADDRESS 


CITY and PROVINCE 


COUNTRY 


POSTAL CODE 


E-MAIL 


We welcome your comments and questions about the 
Annual Review and our R&D program. 


Please mail this form to us or fax it to (514) 283-7158 


THANK YOU FOR YOUR ASSISTANCE 


For up-to-date information on TDC, 
its program, and its publications, 
visit our Web site at: 


http://www.tc.gc.ca/tdc/index.htm 
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TDC marked its 30th year as Transport 
Canada’s centre of excellence for 
research and development with a 
reception held on December 14, 2000. 
More than a hundred people came 

to toast TDC’s past achievements 
and future success. 
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MESSAGE FROM THE 


Executive Director 


It is my pleasure to present the TDC Annual Review 
2000-2001, summarizing the activities and accom- 
plishments of Transport Canada’s Transportation 
Development Centre (TDC) for the fiscal year ended 
31 March 2001. 

TDC’s research program responds to the priorities 
established by the department’s R&D Management 
Board. It addresses policy issues, regulation and safety, 


an and technology development and transfer. The research 
. Guests listen to Bill Elliott's address. 


PeeigreR rick (Mert), founding chairman of findings support strategic planning and decision-making 

the original TI tation Devel tA j : 

ees Piene Alepin, a former 100 in the department, the federal government as a whole, 
l F ° 5 

a and the Canadian transportation sector. 


. Bill Johnson (left), then TDC’s Executive ¥ ; : 
Director, with Gus Pokotylo, formerly Director For the program to be fully effective, a’coordinated, strategic approach to 


General, Research and Development r : . F " 
R&D is essential. This requires the establishment of a broad range of partner- 
ships with other federal departments, international research organizations, the 


. Bill Elliott, Assistant Deputy Minister, Safety and 
Security, Transport Canada, speaks to the quests. 


. Ted Rudback, former Executive Director, shares a 


joke with Barbara Jamieson Smith, TDC’s expert private sector, the provinces, and academia. This year TDC forged new partner- 
ae cian ships in a number of research areas, including runway friction measurement, 
eee TDC talk about old times. highway-railway grade crossing safety, school bus safety, and electric vehicle 
ee, ne cx research. In addition, the emphasis on multimodal R&D increased, particularly 
TC's Barry B. Myers. in fatigue studies and in the development of training programs. 
eral thes Gee Ronen TDC celebrated its 30th anniversary this year. Throughout the years, the 


Policy and Coordination. 


challenges have changed, but the commitment to innovation in transportation 
has remained the same, earning TDC a reputation for research excellence that 
extends beyond Canada’s borders. 

In the coming year I look forward to developing TDC’s R&D program in 
support of the department's Transportation Blueprint initiative, which is for- 
mulating a federal strategy to respond to the challenges facing Canada’s trans- 
portation over the next decade and beyond. I know that I can count on the 
expertise, professionalism, and dedication of TDC staff and on the continuing 
support of our clients and partners in the department and in the transportation 
community at large. 
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TDCs research and development program is aimed 


at ensuring that Canadas transportation 


R&D Program 

TDC’s R&D program includes activities 
in all transportation modes and all 
stages of the innovation cycle - from 
concept definition to demonstration 
and deployment. The projects are 
contracted out to the agencies best 
qualified to do the work. Contractors 
range from consultants, manufacturers, 
and operators to research groups and 
universities. 

Working closely with these con- 
tractors and with Transport Canada 
clients, TDC’s professional staff plan 
and organize activities throughout a 
project and facilitate application of 
the end products in Canada’s trans- 
portation network. They also provide 
a range of technology intelligence 
services for Transport Canada and 
other Canadian stakeholders. 

The greater part of the program 
addresses the specific concerns of the 
Safety and Security Group. Many proj- 
ects are part of long-term initiatives 
with broad objectives, such as research 
to increase the safety of winter 


aviation; others are cooperative 
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ventures with various government 
departments, the provinces, and 
industry, such as the highway-railway 
grade crossing research program. 
Internationally, TDC cooperates with 
research groups in the United States, 
Mexico, South America, Europe, and 
Pacific Rim countries, as well as with 
regional economic associations such 
as NAFTA, APEC, and the European 
Union. It participates in major coop- 
erative ventures through memoranda 
of understanding, intergovernmental 
agreements, and scientific exchanges. 
In addition to developing new 
technology, TDC supports decision- 
making through its intelligence- 
gathering activities, providing clients 
with information and expert advice 
related to the impact of technology 
on critical transportation issues. This 
year, for example, TDC published a 
report on the effects of two vision 
enhancement systems on the driving 
performance of elderly persons. 


Program Administration 
and Funding 

The Transport Canada R&D Management 
Board is responsible 
for administering 
research funds, moni- 
toring departmental 
R&D, and allocating 
central funding. 

A Technical Advisory 
Committee, made up 
of representatives 
from across the 
department and head- 
ed by TDC, provides 


the Board with specialist and techni- 

cal input on research priorities. 
Special programs augment depart- 

mental funding. In 2000-2001 they 
included: 

e the federal Program of Energy 
Research and Development, admin- 
istered by the interdepartmental 
Panel on Energy Research and 
Development and chaired by 
Natural Resources Canada 
the New Initiatives Fund of 
the National Search and Rescue 
Secretariat, administered by the 
Department of National Defence 

Joint and cost-shared initiatives with 

other departmental and federal orga- 

nizations, provinces, municipalities, 
and industry provide another source 

of funding. In addition, in 2000- 

2001, financial support came from 

NASA, the Federal Highway Adminis- 

tration, and the Federal Aviation 

Administration for specific activities 

under joint programs with the U.S. 
The Financial Overview on page 19 

provides a detailed breakdown of TDC’s 

funding and funding sources for 

2000-2001. 


TDC Annual review 
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Canadians face the challenges of competing in a faster-paced, 


technology-driven world economy. 


An innovative economy 1s driven by research and development. 
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Air Safety 

~ Tests at Erding Army 
Base in Germany 
extended the data 
acquired in the Joint 
Winter Runway Friction 
Measurement Program 
(JWRFMP), an interna- 
tional initiative man- 
aged by TDC on behalf 
of Transport Canada’s 


The tests were made with a Fairchild/ 
Dornier 328 aircraft and ten ground 
friction measurement vehicles. To date, 
the program has collected the results 
of over 300 valid test runs with air- 
craft and 15 000 with ground vehicles. 
The data is being used to develop an 
international runway friction index 
that will help pilots and airports to 
determine safe landing distances in 
winter conditions. 

Canadian partners in the JWRFMP 
include the National Research Council 
Canada and the Canadian Department 
of National Defence. International 
members include the U.S. Federal 
Aviation Administration; NASA; the 
U.S. Air Force; the International Civil 
Aviation Organization; the European 
Joint Aviation Authorities; U.K., 
French, Norwegian, Swedish, and 
German civil aviation authorities; 
airport administrations; airlines; and 
aircraft and aviation equipment 
manufacturers. 


Civil Aviation Directorate. 


An emergency locator transmitter 
(ELT) integrated with Global Posi- 
tioning System (GPS) information 
has been approved by COSPAS-SARSAT 
for international use in aircraft. 
COSPAS-SARSAT maintains an interna- 
tional satellite system for search and 
rescue that provides distress alert and 
location information to rescue 
authorities anywhere in the world. 

The innovative ELT, devel- 
oped in a TDC project, uses 
an interface circuit to 
extract location data from 
the aircraft's own GPS and 
incorporate it into the distress signal. 
A bank of rotary switches allows for 
setting of the aircraft's 24-bit address. 
This new system increases the speed 
of signal reception and the accuracy 
of target location, thus greatly facili- 
tating search and rescue operations. 

TDC has received a recognition 
award from the European Organization 
for Civil Aviation Equipment for its 
outstanding contribution to the 


development and writing of minimum 
performance specifications for ground 
ice-detection systems. Undetected 
frozen contamination may pose a 
serious hazard to aircraft at takeoff; 
ground ice-detection systems provide 
ground and flight crews with accurate 
information on the condition of air- 
craft surfaces just prior to takeoff. 

As chair of the working group 
responsible for the work, TDC provided 
critical technical input based on its 
long-term research on such systems. 
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The specifications are the culmination 
of three years’ work with the interna- 
tional aviation community. 


Marine Safety 

In response to recom- 
mendations by the 
Transportation Safety 
Board of Canada, TDC 
investigated the prob- 
lem of fire safety on 
self-unloading bulk 
carriers. Preventing, 
detecting, and extin- 
guishing fires on these 
carers can be chal- 
lenging because of 
the unloading system’s 
confined tunnel spaces and open 
elevator casings. 

A research team surveyed the 
Canadian self-unloader fleet, analysing 
the risks associated with different types 
of cargoes and reviewing current fire- 
safety systems, recent trials of such 
systems, and applicable North Amencan 
regulations. The survey focussed on the 
unloading tunnel area, which is difficult 
to reach with some firefighting equip- 
ment. In addition to the risk assess- 
ment, the team prepared situational 
and consequence analyses. 

Transport Canada’s Marine Safety 
Directorate and other stakeholders 
are studying the survey findings. If 
deemed necessary, the research team 
will develop risk mitigation methods 
and fire-safety arrangements for 
specific situations. 


Sample screen of the ice 
navigation simulator 


An ice navigation simulator devel- 
oped in a TDC project is now ready for 
operational use. Designed for entry- 
level ice navigators, the PC-based, 
low-cost simulator uses virtual reality, 
interactive techniques, and multimedia 
hardware and software to facilitate 
training and to reduce the require- 
ments for on-board experience. Its 
visual rendering rivals that of much 
more expensive models. The simula- 
tions cover a broad range of specific 
ice navigation scenarios and incorpo- 
rate data on ice regime rules and 
ice climatology. 

As part of its commitment to tech- 
nology transfer, TDC is now promoting 
use of the simulator through Canadian 
marine training institutes and the 
International Maritime Organization. 
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Road and Rail Safety 


A survey of pedestrian safety equip- 
ment on school buses in Canada and 
the United States was initiated this 
year. It was designed to assess the 
use, operation, and reliability of 
equipment such as crossing arms, 
video cameras, radar and acoustic 
detection systems, and skirts. 

The survey was posted on Transport 
Canada’s Web site and responses were 
solicited from provincial school trans- 
portation ministries, school boards, 
school bus operators, and safety 
equipment manufacturers and distrib- 
utors. The U.S. National Association 
of State Directors of Pupil Transporta- 
tion Services is coordinating the U.S. 
portion of the survey. After analysing 
and interpreting the responses, the 
Survey team will report on operational 
experience with the various devices. 


2000-2001 


This project is part of a larger 
school bus safety program guided by 
TDC, Transport Canada’s Road Safety 
Directorate, the Ontario and Quebec 
ministries of transportation, other 
provincial authorities, and the Société 
de l’assurance automobile du Québec. 
Canadian authorities responsible for 
the transportation of school children 
are kept up to date with the group’s 
findings. 

The first project under the Highway- 
Railway Grade Crossing Research 
Program was completed in March 
2001. The program, sponsored by 
Transport Canada, major Canadian 
railways, and several provincial 
authorities, is a component of 
Direction 2006, a cooperative initiative 
with the goal of halving grade crossing 
accidents by 2006. 

The study investigated the way 
Canadian federal and provincial 
authorities treat contraventions at 
grade crossings involving heavy 
commercial vehicles, such as cube 
vans, tractor semi-trailers, and pas- 
senger buses. The researchers found 
that drivers, operators, and regulators 
all take crossing contraventions seri- 


ously and would welcome measures 
to improve safety. They recommended 
improving the contravention data- 
base, standardizing treatment across 
the country, and raising awareness of 


Operation Lifesaver 


safety measures among commercial 
drivers and operators. 


R&D Highlights | 


Security 

TDC works in close cooperation with 
the United States to continually 
improve the security program through 
technological innovation. This year 
work continued on advanced tech- 
nologies for detection of explosives 
and other threats, development and 
evaluation of an integrated security 
system, and improvement of the 
human-machine interfaces of civil 
aviation security systems. 


Intelligent Transportation 
Systems (ITS) 

To achieve the maximum benefits 
from ITS, common standards for basic 
hardware, data formats, and commu- 
nication protocols are essential. TDC 
and other Transport Canada represen- 
tatives are active members of the 
International Organization for 
Standardization (ISO) Technical 
Committee 204, the international 
forum for development of such stan- 
dards. Recent achievements include 
the acceptance of a common standard 
for dedicated short-range communi- 
cations (DSRC) for commercial vehicle 
applications and approval of a system 
that will allow the DSRC equipment 
to support a wide variety of functions 
using a single transponder. 

Related work includes the develop- 
ment of a draft standard for a data 
dictionary and message sets for the 
electronic identification and moni- 
toring of dangerous goods. The 
standard will help to speed up emer- 
gency response times as well as to 
improve the tracking of dangerous 
goods in transit. 


In January 2001 stakeholders 
reviewed the draft at a workshop 
organized by TDC in Washington, D.C. 
Participants included representatives 
of Canadian, U.S., and Mexican gov- 
ernment transportation authorities; 
rail and trucking industries; ITS 
America and ITS Canada; the 
U.S. Chemistry Council; and the 
U.S. Uniform Code Council. 

The standard is now being amended 
to address the concerns voiced at the 
workshop. The revised draft will then 
be submitted for approval to the ISO 


working group responsible for defining 


Port of Montreal Control Centre 


standards for systems that facilitate 
commercial vehicle operations. 

In continuing work to streamline 
the multimodal operations at the Port 
of Montreal, researchers completed 
a design for an Extranet system, 

a private electronic network separated 
from the Internet by a firewall. The 
system will facilitate communication 
among all those involved in the port’s 
activities: shipping lines, terminal 
operators, freight forwarders, trucking 
and rail companies, and government 
authorities. 
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Port of Montreal Authority 


The design takes into account the 
needs of the many users and is flexible 
enough to easily accept new func- 
tions and changes to business prac- 
tices or regulations. It also ensures 
security of information and allows for 
development of a comprehensive data- 
base on port operations. 

A feasibility study of STARS, a 
System for Technological Applications 
in Road Safety developed by the 
Société de l'assurance automobile 
du Québec (SAAQ), confirmed that it 
could effectively meet the needs of 
other provinces. A computer- and 
communications-based traffic safety 
system, STARS facilitates the work 
of police officers by automating data 
entry, data retrieval, and the issue 
of citations and reports. It can also 
provide access to provincial and 
national police information services. 


2000-2001 


The investigators assessed the 
system’s capacity to meet user and 
operational requirements in Alberta 
and Manitoba and identified potential 
technical problems. They also estimated 
the benefits and costs of using STARS 
within existing systems and of alter- 
native approaches that may require 
modification or replacement of exist- 
ing systems. 

The work was done in cooperation 
with Transport Canada’s Road Safety 
Directorate, Alberta Transportation, 
the Manitoba Department of Highways 
and Government Services, and SAAQ. 

William F. Johnson, then TDC’s 
Executive Director, received an award 
for continuing support of ITS devel- 
opment at an ITS Canada reception 
in Toronto on October 23, 2000. The 
award underlines the association's 
appreciation of Dr. Johnson’s work 
as Treasurer-Secretary from 1996 to 
2000 and his contribution to the 
success of the 6th World Congress 
on Intelligent Transport Systems. 


R&D Highlights 


Engineered Casting Solutions 


MMC brake rotor 


Environment 

Researchers are investigating the 
technical and economic feasibility 
of using lightweight metal-matrix, 
composite (MMC) materials in 
brake drums and rotors for heavy- 
duty vehicles. 

The study began with a literature 
review, database searches, and 
interviews to determine the current 
market and regulatory situation. The 
researchers developed an analytical 
model to identify the physical proper- 
ties required for MMC materials that 
could withstand the demanding brak- 
ing duty cycle of many heavy vehicles. 
They also prepared a cost-benefit 
analysis of various MMC brake options, 
taking into account the manufac- 
turing processes involved and the 
weight saved. 

Preliminary results indicate that 
MMC materials are more suitable for 
drums than for rotors. They also sug- 
gest that the best approach may be 
to focus on markets where reduced 
weight offers the most benefits, e.g., 
urban buses and garbage trucks. 

In a joint Canada-U.S. project, 
shakedown tests of an innovative, 
accessible, hybrid electric taxi 
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began this year. The taxi has a GSM 
E-series body shell combined with a 
hybrid electric powertrain developed 
with funding from the New York State 
Energy Research and Development 
Authority. 

It features an energy-efficient 
propulsion system; lightweight, com- 
posite material construction; mono- 
coque design; and capacity for two 
wheelchairs. It can also accommodate 
a driver in a wheelchair. 

Following controlled tests to 
measure its dynamic performance, 
fuel consumption, and emission 
performance, the prototype taxi will 
be demonstrated to taxi operators 
in Montreal and New York City. 

TDC collaborated with the Centre 
d’expérimentation des vehicules 
électriques du Québec and several 
other partners in Electric Bike 2000, 
an evaluation of electric bikes con- 
ducted in four Canadian cities from 
June to October 2000. Over 360 vol- 
unteers travelled a total of 25 200 km 
on 15 different models and completed 
questionnaires related to the bikes’ 
performance. 

The positive results formed a 
sound basis for Transport Canada’s 
revision of the Motor Vehicle Safety 
Regulations related to electric bikes, 
which now permit their importation 
and sale. In addition, Quebec plans 
to authorize the use of electric bikes 
and low-speed vehicles on public 
roads by 2002 and other provinces 
are expected to follow suit. 
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In work to help Transport Canada 
establish a Canadian strategy for 
reducing locomotive emissions, TDC 
studied the effects of diesel-fuel 
quality on locomotive exhaust 
emissions. 

The research showed that 60 per- 


cent of the railway diesel fuel used in 
Canada comes from tar sands in 
Western Canada. The remainder is 
derived from conventional crude oil. 
Although they differ in viscosity, den- 
sity, and cetane number, both types 
produce emissions well below the 
agreed-upon cap for nitrogen oxides. 
The project report notes that since 
older locomotives produce 50 percent 
of total emissions, considerable 
reductions can be expected when 
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they are replaced with new, higher- 
horsepower, fuel-efficient models. 

Another study is investigating 
technologies that could reduce loco- 
motive emissions without a fuel 
consumption penalty. The work 
involves ranking candidate technolo- 
gies, not only by their ability to 
reduce emissions and their effects on 
fuel consumption, but also by tech- 
nological readiness, cost of imple- 
mentation, and applicability to 
Canadian conditions. 

The results will assist the Canadian 
railway industry, particularly engine 
makers, engine component manufac- 
turers, and retrofit kit suppliers, in 
complying with recently implemented 
U.S. Environmental Protection Agency 
(EPA) emission standards. Canadian 
locomotives operating in the U.S. on 
more than a casual basis must meet 
these standards. 

An evaluation of prototype 
steered-frame freight car trucks is 
showing promise. Two trucks have 
been modified to fit under a light- 
weight aluminum coal car. Following 
vehicle dynamics and curving simula- 
tions, the prototypes were success- 
fully tested at the National Research 
Council Canada’s Centre for Surface 
Transportation Technology. Further 
tests are now in progress in Pueblo, 
Colorado, under the American 
Association of Railroads’ Advanced 
Freight Car Truck Program for Bulk 
Commodity Cars. 


Early results show that because 
the trucks are 3600 lb. lighter than 
conventional models, the cars can 
safely carry this weight in extra coal. 
In addition, the steering feature of 
the trucks reduces lateral wheel-rail 
forces, thus improving stability and 
lowering the risk of derailment. The 
tests also indicate that the trucks 
have improved rolling resistance, a 
quality that significantly reduces fuel 
consumption and decreases wear and 
tear on wheels and track. 
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Surface mining of tar sands 
in Alberta 


A cross-Canada survey provided data 
for research on facilities to assist 
travellers with disabilities in board- 
ing small aircraft. Airport authorities, 
aircraft carriers, and equipment man- 
ufacturers answered questions on the 
numbers of different devices (boarding 
chairs, lifts, ramps) in use; their com- 
patibility with the different types of 
small aircraft; and their cost, ease of 
use, and acceptability to travellers 
with disabilities. 

At a workshop held in November 
2000, the researchers presented their 
preliminary findings and solicited the 
opinions of stakeholders, particularly 
wheelchair users. After analysing the 
data acquired, they recommended 
the development of an ergonomically 
improved boarding chair and of in- 
cabin features to improve accessibility. 
They also stressed the importance of 
training staff in the use of boarding 
equipment. 

A committee of representatives from 
13 countries is developing International 
Organization for Standardization (ISO) 
standards for accessible pedestrian 
traffic signals designed to assist 
people who are blind or visually 
impaired. TDC is supporting Canadian 
participation, to ensure that the 
specific concerns of Canada’s govern- 
ment and advocacy groups will 
be addressed. 


The Canadian National Institute 
for the Blind formed a working group, 
made up of members of the Canadian 
Council of the Blind, mobility and 
orientation practitioners, and traffic 
professionals, to formulate Canada’s 
position for presentation at the ISO 
meetings. The committee hopes 
to complete the standards within 
two years. 

Driver rehabilitation specialists, 
ergonomists, drivers, manufacturers, 
and installers provided input to a 
recent evaluation of left-foot accel- 
erator pedals. The investigators 
assessed a : 
variety of 
designs and 
installations, 
and gathered 
data on their 
use and 
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misuse. 

The work included analysis of the 
driving task with these pedals, devel- 
opment of a technical database, and 
ergonomic and engineering analyses. 
The results indicated that while the 
pedals are generally safe, they are not 
all easy to install and use. 

The study report is intended to 
provide a basis for the establishment 
of guidelines governing the design 
and installation of left-foot accelera- 
tor pedals. It stresses the importance 
of gaining the cooperation of indus- 
try organizations. 


2000-2001 


Human Factors 
In response to recommendations from 
the Transportation Safety Board and 
the Ministerial Review of Outstanding 
Pilotage Issues, development of a 
fatigue management program (FMP) 
for marine pilots began this year. 
A meeting held 
in January 2001 
gave marine 
pilots, pilotage 
authorities, ship 
operators, and 
other stake- 
holders an 
opportunity to air their concerns, 
to learn about the objectives of the 
research, and to examine U.S. practices. 
Participants then established a frame- 
work for an FMP that would meet 
their needs. 

Program development will take 
into account pilots’ tasks, schedules, 


and working environment, as well as 
other factors that can cause fatigue. 
The program will include training 
modules on coping strategies related 
to circadian rhythm, sound sleeping 
and napping habits, and lifestyles. 
To assist Transport Canada in 
establishing policies for the imple- 
mentation of marine FMPs, the 
research team will also develop 
guidelines and evaluation procedures. 


2000-2001 


A TDC study is investigating the 
factors contributing to the high 
number of accidents at intersec- 
tions among elderly drivers. The 
aim is to determine the difficulties 
and the compensatory strategies of 
older drivers. 

The investigation includes discus- 
sions with focus groups, driving simula- 
tion tests, an eye movement study, and 
a survey. To allow comparisons, both 
older and younger drivers are partici- 
pating. The research team will use the 
results to identify intelligent transpor- 
tation systems that could alleviate the 
difficulties of older drivers. 

Recognizing the high stress and 
irregular hours associated with the 
work of aircraft maintenance engi- 
neers (AMEs), TDC and Transport 
Canada’s Civil Aviation Directorate 
initiated a project to develop fatigue 
management guidelines for air 
carrier maintenance services. 

The guidelines will take into account 
scheduling, working environment, 
sleep cycles, and proven fatigue 
countermeasures. 

Having completed a preliminary 
literature review and a detailed survey 
of AMEs, the researchers are now 
analysing the data. The results will 
help them to determine the best 
approach to fatigue management in 
this field. 
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As part of a review of aviation safety 
regulations, Transport Canada and the 
U.S. Federal Aviation Administration 
are now considering recommendations 
for the most effective locations for 
flight data recorders. 

The recommenda- 
tions, based on a 
1995-96 TDC study, 
call for the use of 
combined flight 
data recorders and 
cockpit voice recorders, 
both in the cockpit and in the 
rear of an aircraft. The U.S. and 
Canadian Transportation Safety Boards 
agree that this could help to avoid 
loss of data and thus facilitate 
accident investigations. 

A new risk-assessment method 
for determining the safety of ro-ro 
ferries is now available. It marks the 
culmination of a long-term TDC pro- 
gram to provide a realistic basis for 
ro-ro safety standards. The method 
uses a computer-modelling tool - 
the Static Equivalence Method (SEM) 
— developed at the University of 
Strathclyde, Scotland, and enhanced 
in TDC work. Combined with route- 
specific wave climate data and, 
potentially, with traffic data, the 
SEM can determine reasonably consis- 


_ Brian Losito 


tent risk levels for all Canadian ferry 
services. Where risk is assessed as 
unacceptably high, it allows for oper- 
ating restrictions if ship replacement 
is impractical or excessively costly. 


Since the late eighties TDC has 

conducted studies and participated 
in cooperative research on operator 
fatigue with national, provincial, and 
U.S. authorities; industry; and research 
organizations. The work covers com- 
mercial vehicle drivers, marine and 
airline pilots, air traffic controllers, 
and ship’s crews. The research 

has led to many improvements 
_ in fatigue management. This 
year TDC published a compen- 
. dium of best practices for 
fatigue countermeasures in 
transport operations. The compendium 
contains key facts, implementation 
strategies, and results related to the 
most effective use of various counter- 
measures in all transportation modes. 

Recommended practices include 

education programs on shift work, work 
and rest schedules, and proper regimens 
of health, diet, and rest; implementa- 
tion of fatigue management programs; 
and avoidance of 12-hour shifts. The 
compendium will assist operators, 
carners, and regulators in planning for 


optimal safety and efficiency. 


A current pilot test of safety 
incentive programs in several com- 
mercial vehicle fleets is based on 
guidelines developed in earlier TDC 
work. The pilot test is a cooperative 
undertaking with the U.S. Federal 
Motor Carrier Safety Administration, 
Transport Canada’s Road Safety 
Directorate, the Canada Safety Council, 
the Canadian Trucking Alliance, the 
Société de l’assurance automobile du 
Québec, the Université de Montréal, 
trucking companies, and insurance 
providers. 

Participating commercial fleets 
(buses and trucks) in Canada and the 
U.S. are being assisted in implementing 
and monitoring the safety incentive 
programs. A research team will evaluate 
the results and modify the guidelines 
if necessary. The pilot test is intended 
to show trucking companies how 
incentive programs can increase both 
safety and productivity. 


We have made great advances through technological innova- 
tion... we must continue to stay ahead. 
No one player ... 1s able to solve on their own problems as 


complex as safety [and] sustainable transportation. 


Davip M. CoLLENeEtTTE, MINISTER OF TRANSPORT 


The acquisition and dissemination 
of technology intelligence are high 
priorities for TDC. Professional staff 
monitor developments of potential 
interest to the department; host 
international delegations; initiate 
and participate in seminars, work- 
shops, and conferences; and serve 
on national and international 
committees. Some highlights from 
2000-2001 follow. Listings of com- 
mittee and association memberships, 
presentations, and papers begin on 


page 24. 
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On April 4, 2000, TDC hosted the 
spring meeting of the Society of 
Naval Architects and Marine Engineers 
(SNAME) Montreal chapter. The Society, 
founded in 1893, is dedicated to 
advancing the art, science, and prac- 
tice of naval architecture, shipbuilding, 
and marine engineering. Through 

its technical and research program, 
SNAME encourages and sponsors 
maritime research. 

The highlight of the meeting was 
a paper on predicting ship perfor- 
mance in Labrador ice conditions, 
presented by the leader of the Ship 
Technology Research Group at the 
Institute for Marine Dynamics (IMD), 
St. John’s, Newfoundland. Navigation 
in ice is an important concern for 
Canadian shipping. 

Following the meeting, the IMD 
representative and TDC’s marine 
research team discussed current 
and proposed cooperative projects. 

Drive 2000, the Fourth National 
Workshop for Driver Rehabilitation 
Specialists working with elderly 
persons and persons with 
disabilities was held on 
May 5-6, 2000, at the 
Bloorview MacMillan Centre in 
Toronto. Sponsored and organized 
by TDC, the workshop attracted more 
than 100 driver rehabilitation special- 
ists, driving instructors, vehicle 
modifiers, equipment manufacturers, 
and representatives of regulatory and 
licensing authorities, advocate groups, 
and funding agencies. 


This year the workshop provided 
more than the customary forum for 
exchanging ideas and information. 

In addition to the usual presentations 
and exhibitions, a half-day Associa- 
tion of Driver Rehabilitation 
Specialists-accredited 
seminar was offered 
on how vision 
deficits in elderly 
persons and persons 
with disabilities can 
affect their driving. 

At the closing 
dinner, TDC’s Barbara 
Jamieson Smith was 


honoured with a special award in 
recognition of her pioneering efforts 
and long-term contribution to driver 
rehabilitation. 

The Fourth Global Aviation 
Information Network (GAIN) World 
Conference took place in Paris from 
June 14-15, 2000. GAIN, an interna- 
tional group representing government, 

airlines, and research organi- 
zations, is dedicated to 
promoting worldwide 
N sharing of aviation safety 
information. 
At the conference, 
TDC presented the Aviation 
Safety Data Sharing System, an 
Internet-based tool developed as 
part of TDC’s participation in GAIN. 
The system allows aviation personnel 
to submit a query to several airline 
safety databases at the same time 
and to receive a response derived 
from the previous experiences stored 
in these databases. 


Canadian team at EVS 17 


As part of Transport Canada’s 


International Cooperation Program, 
TDC was host to a delegation from 
the Hong Kong Transport Depart- 
ment in September 2000. Presenta- 
tions covered TDC’s research role, 
rail-safety research, intelligent trans- 
portation systems, transportation 
accessibility, and Transport Canada’s 
commitment to providing a safe and 
innovative transportation system. 

The delegation was in Canada to 
study our railway industry, particularly 
the responsibilities and challenges 
facing both rail regulators and 
operators. 

TDC also welcomed visitors from 
Russia’s Merchant Marine Research 
and Project Development Institute. 
The Russians were in Canada to study 
various aspects of port administration, 
including research and development, aids 
to navigation, and handling facilities. 

The visit included a trip to the Port 
of Montreal, where TDC is managing 
an intermodal technology project 
designed to improve the efficiency 
of container movement through the 
port. The ultimate goal is to achieve 


fully integrated electronic data inter- 
change among port stakeholders and 
trading partners. 

TDC was among the 1600 partici- 
pants from 32 countries gathered 
in Montreal for EVS-17, the 17th 
International Electric Vehicle 
Symposium. The symposium, held 
from October 15-18, 2000, covered 
technical advances, environmental 
and political issues, energy supply 
concerns, and marketing strategies. 
A brochure on TDC’s EV program 
attracted considerable interest. 

_ At a ride and drive session that 
was one of the highlights of the 
event, two Transport Canada EVs 
were in the line-up. They are part 
of EV Project - Montreal 2000, a 
TDC-initiated demonstration to evalu- 
ate about 20 EVs in commercial and 
institutional vehicle fleets. 

The Second Annual Workshop 
on Highway-Railway Grade Crossing 
Research attracted twice as many 
participants as the kick-off workshop, 
indicating increasing support from 
Canadian and U.S. governments; rail 
carriers, suppliers, and associations; 
and research institutes. 

The workshop, held in Montreal 
on November 15, 2000, was sponsored 
by Transport Canada’s Rail Safety 
Directorate and organized by TDC. 

It gave stakeholders in the Highway- 
Railway Grade Crossing Research 
Program (see page 5) an opportunity 
to discuss the latest developments, 
resolve problem areas, and guide the 
evolution of the program. 


2000-2001 


Presentations covered a wide variety 
of subject areas, from development of 
accident databases to human factors 
analysis of crossing accidents. 

Canada’s situation regarding loco- 
motive emissions was presented at 
a U.S. Department of Energy (DOE) 
Workshop on Locomotive Emissions 
and System Efficiency, organized by 
the Argonne National Laboratory in 
Illinois and held January 30-31, 2001. 
The presentation was based on recent 
TDC studies. 

The workshop was held to allow 
U.S. and Canadian government 
agencies, locomotive manufacturers, 
suppliers, and rail operators to develop 
a sound framework for a proposed 
DOE research program. Topics included 
advanced technologies, aftertreatment 
techniques, fuels and lubricants, and 
modifications to systems and engines. 
The DOE plan calls for a major coop- 
erative effort to find cost-effective 
means of reducing locomotive emissions 
without increasing fuel consumption. 
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TDC co-chaired an Arctic Ship 
Technology R&D Workshop hosted by 
the National Research Council Canada’s 
Canadian Hydraulics Centre (CHC) in 
Ottawa on March 22, 2001. At the 
workshop, research partners from 
government and industry discussed 
the results of recent full-scale trials 
on the CCGS Louis S. St-Laurent. Part 
of long-term work on propeller blade 


ice loads, these trials mean that 
Transport Canada now has compre- 
hensive data on ice loads from pole 
to pole. 

Participants discussed the applica- 
tion of the research results through 
development of standards and improve- 
ments to propeller design and shipping 
routes. They also explored opportunities 
for future collaboration. 


Library and Information 
Centre 

Library staff provide in-depth research 
services to support TDC projects. They 
screen information from the Internet, 
scientific databases, and journals, 
and relay it to TDC project managers. 
Relevant information is indexed in 
the library catalogue. The catalogue 
provides staff with access to the 
library’s collection, as well as to elec- 
tronic documents and Web sites. 

Over the past year, the library’s 
growing collection of digital images 
related to TDC projects has been made 
accessible through the catalogue. The 
library is evolving as part of a network 
as it collaborates with other members 
of the transportation community to 
provide global access to transportation 
technology resources. 


Communications 
The Communications Unit is responsible 
for the documentation and dissemina- 
tion of technical and general informa- 
tion on TDC’s research program. It 
produces reports, papers, presentations, 
exhibits, and conference literature. 
The unit also maintains TDC’s 
Web site. The site, which is updated 
monthly, includes project descriptions, 
report summaries, TDC news, and a 
list of publications. This year, work 
began on adding electronic versions 
of reports and presentations. 


rvices 


TDC’s Corporate and Informatics 
services work in close coopera- 
tion with research staff to 
ensure successful delivery of 


the R&D program. 


Corporate Services | 
Financial Services provides consulting 
and advisory services to TDC’s research 
staff and performs a full range of 
financial functions. The unit ensures 
compliance with the financial require- 
ments for TDC’s contracts through 
cost controls, auditing, and financial 
analyses. It also prepares the monthly 
reports needed for decision-making 
and effective financial management. 
Administrative Services offers a 
complete range of office services: 
managing records and supplies; han- 
dling mail and other communication 
services; procuring equipment and 
supplies; and distributing TDC publi- 
cations. This unit also manages a 
$1 million inventory of supplies 
and equipment. 


Informatics Services 

The responsibilities of TDC’s Informatics 
Services include development of 
applications, maintenance and support 
of users’ workstations, computer 
security, and the purchase of data- 
processing equipment and software. 
This unit also provides support and 
consulting services to TDC staff and 
maintains the daily operations of 
the local area network. 

This year, Informatics personnel 
actively pursued the development of 
a project information management 
system (PIMS). Implementation of 
this key TDC application should be 
completed next year. 
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TDC Annual Review. 


Financial Overview 


Table 1 
2000-2001 Expenditures: Transport Canada Funding Sources 
(Thousands of dollars) 


Operating Costs 


Salaries* ake) 
Base operating costs = 008 
i MNS TS) ee Siiyy 
R&D Program Expenditures 
R&D Management Board 4705 
Other departmental sources 7 _ 1540" 
Table 2 


2000-2001 R&D Expenditures: All Funding Sources 
(Thousands of dollars) 


All Transport Canada Sources | <x, ev6i4se 


External Sources 


Program of Energy R&D - Natural Resources Canada 1 450 

Other federal sources 255 

Other Canadian sources 130 
U.S.-Canadian Agreement on Cooperative Counter-Terrorism R&D 300 

Lesa DON 425 
Other foreign sources - 220 
a ieee ee mer 2780 
Total TDC R&D Expenditures 9 025 


Additional Contributions (estimated) 


Industry 2 340 
Government & other sources 1915 

4 255 

TOTAL VALUE OF R&D PROGRAM nr riry:7, 


* Includes funds from the Program of Energy R&D - Natural Resources Canada 
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Figure 1 
R&D Expenditures by Program Area and Funding Source 


(Millions of dollars) 


Air 
Road 


Marine 


Rail 


Be Transport Canada 


Security External 


Dangerous Goods ry Contributions 


Accessibility 


NOTE: ITS and Human Factors expenditures are rolled into the various modal areas. 


Total R&D expenditures: $9.03 million 


Figure 2 


(Percentage of 2000-2001 expenditures) 


Air 
Accessibility 


Dangerous Goods 
Rail 
Security 


Marine 
Road 


NOTE: ITS and Human Factors expenditures are rolled into the various modal areas. 


Figure 3 
R&D Expenditures by Targeted Benefit 


(Percentage of 2000-2001 expenditures) 40 
35 


Improved safety 


Development of policy, 
regulations, and standards 


Energy and environment 
Improved technology base 
Improved security 


Improved service, productivity, 
and efficiency 


Reduced costs 


Accessibility 


Figure 4 
R&D Expenditures by Performing Organization 


(Percentage of 2000-2001 expenditures) 0 
50 


Consultants 


Industry: manufacturers, 
operators, etc. 


Government agencies 


Universities, non-profit institutes 
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Assistant Deputy Minister 
Safety and Security 


| R&D Management Board | | Director General 

Programs Safety Programs, Strategies and 

| ee ce eee | Coordination 
(Administration) 
| 
post a aaa oe eae pooata 


Organization Chart 


(at 31 March 2001) ] 
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Transportation Systems 
Technology 


Chief 


| James D. Reid 


Charles Gautier 
Senior Development Officer 


Ernst Radloff 


Senior Development Officer 
André Taschereau 
Senior Development Officer 


Alex Vincent 
Senior Ergonomist 
(to July 20, 2000) 


a 


R&D Office 
(Ottawa) 


Michael A. Ball 
Chief, Research 
Policy & Coordination 
John Kane 
Senior Advisor, Strategic 
Priorities Planning & Policy (acting) 
Christopher English 
Research Policy Officer 


Barbara O’Connor-Smith 
Administrative Assistant 
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TDC STAFF a be 
| Executive | 
| Nicole Pageot | 
| Executive Director (from January 15, 2001) | 


Executive Director (to January 15, 2001) 


W.F. Johnson 
1 ' 


Pierrette Germier 
Executive Assistant 
Francine Métivier 
Administrative Clerk 
{ 


——— — Sain REEEEERIEEEE REE REE EEEEREEEEERREEEEEEEE 


, | Tse Oenea aE eee eee a asein 
eee oe | | Betas 
fe ou eed Advanced Technology boat Technology Applications 
| | | | | | | 
eee eee Powe] : 
fa fy Howard Posluns es oe Brian Marshall 
fesse Barry B. Myers ee ee Claude Guérette 
| | i Senior Development Officer Senior Development Officer 
Bees wey Angelo Boccanfuso eee ees Sesto Vespa 
| | Senior Development Officer | | Senior Development Officer 
| | | j | | apes a 
| I Roy S. Nishizaki 
Fock * | | Senior Development Officer 
Evel ' Barbara Jamieson Smith 
| } Project Officer, Accessibility 
4 H enero nneercieremeel 
j 
ed 
Communications and | | Informatics Services ieee | Corporate 
Library Services aed fet Services 
Be | Pierre-Louis Ponton aes 
Dina Iwanycky fare} Senior Systems Analyst _ Antoine Sidhom 
| y pei | (from February 26, 2001) | Ch iot 
| Manager | > ie 
| bead Josée Brousseau 
Cre Se Re ee a OE j a 
| Senior Systems Analyst 
(on Saran: from 
/ February 1, 2001 to 
March 31, 2002) 


TDC staff serve on many 


scientific and profe 


committees and associations, 


level. In 2000-2001 they were 
active in the following 


organizations. 
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National and International Committees 


Aircraft Icing Research Alliance 
Barry B. Myers 


Airport Council International — Europe 
Angelo Boccanfuso 


American Society for Testing and Materials (ASTM) 


Subcommittee E-17.22/96.1, Task Group on Preparation of Standard - 
International Runway Friction Index: 
Secretary - Angelo Boccanfuso 


Subcommittee E-17.22/97.2, Task Group on Preparation of Standard - 
Pavement Surface Classification: 
Angelo Boccanfuso 


Subcommittee E-17.14, Task Group on Terminology of Standards: 
Chairman - Angelo Boccanfuso 


Asia Pacific Economic Cooperation (APEC) ITS Special Interest Group 
Transport Canada R&D contact - W. F. Johnson 


Association québécoise du transport et des routes (AQTR) 
Environment Committee: Claude Guérette 
Goods Transportation Committee: Sesto Vespa 


Canada-France Science and Technology Agreement 
W. F. Johnson 


Canada-Japan Science and Technology Agreement 
W. F. Johnson 


Canada-U.S. Counter-Terrorism R&D Group 
Howard Posluns 


Canada’s National Climate Change Process 
Technology Issues Table: 
TC Representative - Michael A. Ball 


Canadian Aviation Regulation Advisory Council 
Barry B. Myers 


Canadian Marine Advisory Council 
Charles Gautier, Ernst Radloff, James D. Reid, André Taschereau 


Canadian National Wind and Waves Committee 
André Taschereau 


Professional Activities 


Canadian Standards Association 


Subcommittee on Automotive Adaptive Driving Controls for Persons with 
Physical Disabilities: 
Barbara Jamieson Smith 


Subcommittee on Transportable Mobility Aids: 
Barbara Jamieson Smith 


Technical Committee Z301 - Technology for Persons with a Disability: 
Roy S. Nishizaki, Barbara Jamieson Smith 


Subcommittee on Mobility Aid Securement and Occupant 
Restraint Systems for Motor Vehicles: 
Vice-Chair - Roy S. Nishizaki 


Canadian Strategic Highway Research Program 
Executive Committee: Brian Marshall 


Canadian Working Group on Evaluation of School Bus Safety Devices 
Coordinator - Claude Guérette 


Centre d’expérimentation des véhicules électriques du Québec 
Board of Directors: Claude Guérette 


Centre for Marine Simulation Technical Advisory Group 
Ernst Radloff 


Direction 2006 
Research Committee: Sesto Vespa 


Electric Vehicle Association of Canada 
Claude Guérette 
Vehicle Standards Working Group: Michael A. Ball 


ENTERPRISE Group 
Executive Board: Brian Marshall 


Federal Aviation Administration-Transport Canada Committee 
Security Bilateral Research and Development Working Group: Howard Posluns 


Global Aviation Information Network (GAIN) 
Working Group C on Global Information Sharing Prototypes: Howard Posluns 


Intelligent Transportation Society (ITS) of America 
Angelo Boccanfuso 


Intelligent Transportation Systems Society of Canada (ITS Canada) 
Nicole Pageot 
Treasurer-Secretary — W.F. Johnson 
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International Aviation Snow Symposium 
R&D Committee 
Secretary - Angelo Boccanfuso 


International Electrotechnical Commission/TC 80 


Maritime Navigation and Radio Communication Equipment/Systems: 
Charles Gautier, André Taschereau 


Marine Pilotage Certification Directors’ Committee 
Secretary - André Taschereau 


Minister’s Advisory Committee on Accessible Transportation (ACAT) 
Brian Marshall, Barbara Jamieson Smith 


NAFTA Land Transportation Standards Subcommittee/ 
Transportation Consultative Group/Working Group on Science & Technology 
Co-Chair - W.F. Johnson 


National Search and Rescue 121.5 MHz Phase-Out Planning Committee 
Howard Posluns 


Railway Research Advisory Board 
W.F. Johnson, Sesto Vespa 


SAE - International Committee on Aircraft Ground De/Anti-icing (G12) 
Steering Committee: Barry B. Myers 


Holdover Time Subcommittee: 
Chair - Barry B. Myers 


Fluids Subcommittee Working Group: 
Host - Barry B. Myers 


Liaison for ICAO and IATA - Barry B. Myers 


Standards Council of Canada 


Canadian Advisory Committee ISO/TC 204 - Intelligent Transportation Systems: 
Chair - W.F. Johnson 


WG7 - General Fleet Management and Commercial/Freight Operations: 
Brian Marshall 


WG15 - Dedicated Short Range Communications: 
Brian Marshall 


U.S. Aviation Regulation Advisory Council 
Working Group on Ice Protection Harmonization: Barry B. Myers 


U.S. Ship Structure Committee 
André Taschereau 
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Professional Activities 


U.S. Transportation Research Board (TRB) 
Aircraft/Airport Compatibility Committee: Barry B. Myers 
Alternative Transportation Fuels Committee: Michael A. Ball 
Committee on Surface Properties-Vehicle Interaction: Angelo Boccanfuso 
Transportation Energy Committee: Michael A. Ball 
Board Member - Angelo Boccanfuso 


Intra/Interdepartmental Committees 


Assistant Deputy Minister’s Committee on Science and Technology 
W.F. Johnson, Nicole Pageot 
Alternate Member - Michael A. Ball 


Canadian Transportation Agency Accessibility Advisory Committee 
Brian Marshall, Roy S. Nishizaki, Barbara Jamieson Smith 


Climate Change Technology Early Action Measures (TEAM) 


Management Committee: 
TC Representative - Michael A. Ball 


Industry Working Group: 
TC Representative - Michael A. Ball 


Container Tracking and Monitoring - TDC-Port of Montreal 
Ernst Radloff, James D. Reid 


Council of Science and Technology Advisors 
Working Group: Michael A. Ball 


Federal Partners in Technology Transfer 
TC Representative - Michael A. Ball 
Intellectual Property Management: W.F. Johnson, Nicole Pageot 


Federal Science and Technology Annual Report 
Steering Committee: Michael A. Ball 


Global Positioning System Intradepartmental Advisory Committee 
Howard Posluns 


Industry Canada Interdepartmental Core Working Group on Clean Car (PNGV) 
Michael A. Ball 


Interdepartmental Committee on Federal Disability Strategy 
Barbara Jamieson Smith 
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Interdepartmental Committee on International Science and Technology Relations 
Michael A. Ball 


Interdepartmental Committee on Sustainable Transportation 
Michael A. Ball 


Interdepartmental Steering Committee on Ballard/Ford Fuel Cell Engine Development 
Michael A. Ball 


Interdepartmental Steering Committee on Ethanol (ISCE) 
Michael A. Ball 


Natural Sciences and Engineering Research Council Industrial Advisory 
Research Group 
Ernst Radloff 


Program of Energy R&D Committees 
Panel Members - W.F. Johnson, Nicole Pageot 
Alternate Panel Member - Michael A. Ball 
Industrial Energy R&D Advisory Board: Michael A. Ball 


Advanced Fuels and Transportation Emissions Reduction: 
Michael A. Ball, Roy S. Nishizaki, James D. Reid 


Canadian Lightweight Materials Research Initiative (CLiMRI): Claude Guérette 
Steering Committee: Michael A. Ball 

Fuel Cells, Electric and Hybrid Vehicles: Claude Guérette 

Marine Transportation and Safety: Charles Gautier, Ernst Radloff 


Optimization of the Energy Efficiency of Transportation Systems: 
Objective Leader - Michael A. Ball 
Brian Marshall 


Professional Activities 


Transport Canada Committees 
R&D Management Board: W.F. Johnson, Nicole Pageot 


Technical Advisory Committee to R&D Management Board: 
Chair - Michael A. Ball 
Brian Marshall, James D. Reid 


Joint Winter Runway Friction Measurement Program — 
Technical Steering Committee: 
Angelo Boccanfuso 


Standing Committee on Operations in Icing Conditions: 
Angelo Boccanfuso, Barry B. Myers 


Sustainable Development Strategy Committee: 
R&D Alternate Member - Michael A. Ball 


Director General’s Climate Change Group - Safety 
Programs, Strategies and Coordination Directorate: 
Alternate Member - Michael A. Ball 


Transportation Blueprint for the Next Decade and Beyond - 
Innovation and Environment Teams: 
Michael A. Ball 


Other Societies and Associations 
Air Transport Association 

American Institute of Aeronautics and Astronautics 
American Society of Mechanical Engineers 
Association for Driver Rehabilitation Specialists 


Canadian Aeronautics and Space Institute 
Alternate Council Member - W.F. Johnson 


Canadian Association for Composite Structures and Materials 
Canadian Hydrogen Association 

Canadian Operational Research Society 

Canadian Owners and Pilots Association 

Canadian Transportation Research Forum 


Human Factors Association of Canada 


2000-2001 


Institute for Operations Research and the Management Sciences 


Institute of Electrical and Electronics Engineers (IEEE) 
International Marine Transit Association 

Materials and Manufacturing Ontario 

National Mobility Equipment Dealers Association 
Radio Technical Commission for Maritime Services 

SAE International 

Society of Manufacturing Engineers 


Society of Naval Architects and Marine Engineers (SNAME) 


Papers and Presentations 


Joint Winter Runway Friction Measurement Program 


ete ie ee eee Presentation at a meeting of the International Aviation Safety Association 
alk SS a R&D Committee 
Buffalo, New York, April 2000 


na Aes and at the Seventh Annual NASA Tire/Runway Friction Workshop 
recht a seca ng Wallops Island, Virginia, May 2000 


and at an American Society for Testing and Materials Workshop 
Orlando, Florida, December 2000 


Angelo Boccanfuso 


Update - Joint Winter Runway Friction Measurement Program 


Presentation at Erding Airport 
Munich, Germany, February 2001 


Angelo Boccanfuso 
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Ice navigation simulator 


Presentation at the Workshop on East Coast Offshore Technologies 
St. John’s, Newfoundland, September 2000 


and at the SNAME Marine Software Forum 
Nepean, Ontario, January 2001 


Charles Gautier 


Shuttle tanker trials 


Presentation at the Workshop on East Coast Offshore Technologies 
St. John’s, Newfoundland, September 2000 


Charles Gautier 


Improving pedestrian safety around school buses 


Presentation at the Canadian Pupil Transportation Conference 
St. John, New Brunswick, April 2000 


Claude Guérette, Jim White 


Global Aviation Information Network (GAIN) 


Presentation to the National Air Carriers Association 
Indianapolis, Indiana, May 2000 


Howard Posluns 


Arctic ship technology 


Presentation at the Arctic Ship Technology Workshop 
Ottawa, Ontario, March 2001 


Ernst Radloff 


Full-scale measurement of global loads and propeller-ice impacts 


Presentation at the Program of Energy Research and Development Policy 
at Objective Level Meeting 
St. John’s, Newfoundland, September 2000 


Ernst Radloff 


Port community extranet for gate automation and enhanced terminal management 


Paper presented at the Seventh World Congress on Intelligent Transport Systems 
Turin, Italy, November 2000 


Ernst Radloff 


ITS: Intermodal container applications 


Presentation to the Canadian Transportation Research Forum 
Charlottetown, Prince Edward Island, June 2000 


James D. Reid 


Ship performance monitoring and emissions 


Presentation to the Company of Master Mariners of Canada 
Hamilton, Ontario, February 2001 


James D. Reid 
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Canadian cooperative program of rail-highway grade crossing research 


Paper presented at the Sixth International Symposium on Railroad-Highway 
Grade Grossing Research and Safety 
Knoxville, Tennessee, October 2000 


Sesto Vespa 


Commercial vehicle safety in a competitive North American environment 


Presentation at the Mexican National Congress on Prevention of Road and 
Highway Accidents 
Veracruz, Mexico, May 2000 


Sesto Vespa 


Proceedings of the second workshop on rail-highway grade crossing, TP 13536 
Sesto Vespa (contributing editor) 


Other Activities 


In addition to the above, TDC participated in the following events. 


Airports Council International - European Airport Operators Meeting 


Oslo, Norway, December 2000 
Angelo Boccanfuso 


Alco Owners’ Group Meeting 


Denver, Colorado, June 2000 
Charles Gautier 


Annual Assembly Meeting of the Radio Technical Commission for Maritime Services 


San Diego, California, May 2000 
James D. Reid 


Canada-U.S. Counter-Terrorism R&D Bi-Annual Meetings 


Ottawa, Ontario, June 2000 
Washington, D.C., December 2000 
Howard Posluns 


Canadian Council of Motor Transport Administrators Annual Meeting 


Toronto, Ontario, June 2000 
Sesto Vespa 


Canadian Lightweight Material Research Initiative Workshop 


Mississauga, Ontario, May 2000 
Claude Guérette 


Competitive Intelligence Workshop - Canadian Technology Network, 
Canadian Institute for Scientific and Technical Information, and Federal Partners 
in Technology Transfer 


Ottawa, Ontario, February 2001 
Michael A. Ball 


Electronic Commerce Forum 


Orlando, Florida, March 2001 
Ernst Radloff 


Global Aviation Information Network (GAIN) Fourth World Conference 


Paris, France, June 2000 
Global Information Sharing Prototypes Workshop Leader - Howard Posluns 


Global Aviation Information Network (GAIN) Working Group C Meetings 


Washington, D.C., May 2000 

Ottawa, Ontario, November 2000 

Washington, D.C., January 2001 
Howard Posluns 


Global Positioning System Intradepartmental Advisory Committee Meetings 


Ottawa, Ontario, June 2000 

Ottawa, Ontario, October 2000 

Washington, D.C., February 2001 
Howard Posluns 


Ice Protection Harmonization Working Group Meetings 


Paris, France, May 2000 

Seattle, Washington, July 2000 

Reno, Nevada, January 2001 
Barry B. Myers 


ITS Canada Annual General Meeting 


Montreal, Quebec, March 2001 
Michael A. Ball, Brian Marshall, Nicole Pageot 


International COSPAS-SARSAT Search and Rescue Meeting 


Laval, Quebec, October 2000 
Howard Posluns 


International Society of Air Safety Investigators Seminar 


Bunratty, Ireland, October 2000 
Howard Posluns 


JAA/FAA/Transport Canada Joint Harmonization R&D Committee, Human Factors 
Working Group Meeting 


Atlantic City, New Jersey, February 2001 
Howard Posluns 
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NAFTA Land Transportation Standards Subcommittee/Transportation Consultative 
Group/Working Group on Science & Technology, Plenary Meeting 


Querétaro, Mexico, October 2000 
Acting Co-Chair - Brian Marshall 


National Mobility Equipment Dealers Association Annual Conference 


Daytona Beach, Florida, February 2001 
Brian Marshall 


National Search and Rescue SARSCENE 2000 Conference 


Laval, Quebec, October 2000 
Howard Posluns 


PRECARN-IRIS (Institute for Robotics and Intelligent Systems) Conference 


Montreal, Quebec, May 2000 
Charles Gautier 


Program of Energy R&D Workshop 2000 


Ottawa, Ontario, September 2000 
Michael A. Ball 


Rural Advanced Technology and Transportation Systems International Conference 


Branson, Missouri, August 2000 
Brian Marshall 


SAE G-12 De/Anti-Icing Task Force and Steering Committee Meetings 


Toulouse, France, May 2000 
Barry B. Myers 


SAE G-12 Ice Detection Subcommittee Meeting 


Toronto, Ontario, July 2000 
Barry B. Myers 


Seventeenth International Electric Vehicle Symposium 


Montreal, Quebec, October 2000 
Claude Guérette 


Strategies for Canadian Shipping 


Toronto, Ontario, October 2000 
Technology Breakout Group: 
Chair — James D. Reid 


Teledyne Users’ Avionics Workshop 


Santa Monica, California, March 2001 
Howard Posluns 


Professional Activities 


Transportation Research Board Annual Meeting 


Washington, D.C., January 2001 
Barbara Jamieson Smith 


U.S. Department of Energy Workshop on Locomotive Emissions and System Efficiency 


Argonne, Illinois, January 2001 
Roy S. Nishizaki 


U.S. National Association of Pupil Transportation - 
26th Annual Conference and Trade Show 


Buffalo, New York, November 2000 
Claude Guérette 


U.S. National Oceanic and Atmospheric Administration 
1999 Beacon Manufacturers’ Workshop 


San Diego, California, May 2000 
Howard Posluns 


U.S. Transportation Research Board Meetings 
80th Annual Meeting - Session Chair, Topics in Personal Vehicle Choice and Energy Use 
Meeting of Committee on Transportation Energy 
Meeting of Committee on Alternative Transportation Fuels 


Washington, D.C., January 2001 
Michael A. Ball 


Visiting Delegations 
Hebei Provincial Communication Department, China, July 2000 
Hong Kong Transport Department, September 2000 


Russian Merchant Marine Research and Project Development Institute, 
September 2000 


Windsor Workshop on Transportation Fuels, 2000 


Toronto, Ontario, June 2000 
Michael A. Ball 


2000-2001 


1002-0002 


9]jenuue INAS {q) 


Ned “V JPeystw 
000g utnl ‘ouejuQ ‘oJU0IO] 


0002 ‘sjan4 uolz0JIO0dsuDsy UO doysys0/ sOspul/y 


Ned “V Jee4 IW 
LOOz JatAuel ‘*)°q ‘uojbuLysem 
sjan4j uoljepodsues) aAljeusazy UO 9a}}LWWO) Np uoLUNaY 
Abiauz uotyepodsues| uO 39}}LWWO) Np uoLunay 


asn Abiauy 
pue adLOY) a}ILYaA JeUOSJag UL SILO] ‘adUeaS ap JUapisaid - ayJanuuUe UOLUNAaL 308 


sbuljaapy pivog yoivasay uolz0JJodsunly *S"f 


SUN]SOg PAeMOH 
000 Lew ‘aLuojt}e) ‘obaig ues 


doysysoyj _,S4ainzaofnuop 
u020ag 666[ UOlZD4}SLULWIpY ILIaydsow}jy pub ILuUDAaIQ JOUOLIODN *S"N 


ayasany apney) 
000Z Aquwanou ‘OA MaN ‘oyey4Ng 
MOYS apbsl puv aduasafuo) JonuuY YI9Z 
— uolzoJodsupnsy jidng fo uol,DLDOSSY JDUOLIDN *S°*N 


LYEZLYSIN “S Aoy 
LOOZ JatAuel ‘sLoulyT ‘auuohiy 


Apuaiyff7 wajshs pup suoissiwz aatzowo207 uo doysysoy, Abiauz fo Juawjsndag *s‘n 


YJLUS UOSaLWer eIeqIeg 
L00z JatAuel ‘*)°q ‘uoybuLysem 
buijaay Jonuuy psvog yrsvasay uolzoZOdsuDsy 


SUN}SOg PJEMOH 
TOOZ SEW ‘ALUIOJIVE) ‘eDLUOW ejUeS 


doysys0f SriuolAy ,siasp auApajay 


Juapisaid - play “gq sowec 
: dnosg ynoyeag Abojouydeay 
0002 3190390 ‘OLIeJUGQ ‘OJUOIOY 


auualpoUD) aull}LIDW adUasafuo) 0] ANOd satha}D135 


WUajUL Jed JUapisaidod —- yJeysiew ueLig 
000Z 21gG0}D0 ‘anbixay ‘o1eJoanH 
asaiuajd uolunay 
‘saibojouy ra} Ua ja SaduaLIS Ua JLDADJZ ap adnosg/sziodsun4} Sa} Ans f1z0}z]NSUOD 
adnol9/YNITV,] AP 34}SA419} J4odsupJ} ND SaAL}O]a/ SAULIOU Sap 9}1WI0I-snos 


~ sojsuuorssayosdesed souandy 


SUN}SOg PAEMOH 
0002 2190390 ‘apueyy ‘A}Qe1uNg 
auualiadD 3}LINIas Db] ap SAnajanbua sap ajouolzOUsAazUL UOLZDLIOSSY,] ap a4LOULWaS 


siahw *g Aueg 
0002 JepINE ‘ouejUQ ‘ojUOI0] 
bulzaay aaz}LWIWio0dgns uo0l}Ia1aq AI] ZI-9 IVS 


suaAw “g Aueg 
0002 Lew ‘aduel4 ‘asnojno] 


sbuljaay 2a}}iwwo) buiiaazs pup adso4 ysoy buldJ-14Quy/aq ZI-9 IVS 


yeysuew uelg 
000Z Woe ‘LNOssiw ‘uosuRg 


auasafuo) JOUOL}DUJAaUT SUlazSAS UOLJDJIOdSUDI pun ABojoUuYyral paduDApY JOANY 


oabeg a]OIIN ‘eysieyw uelig ‘Veg “y J@e4dIW 
TOOZ Siew ‘JaGENH ‘}es1}UOW 


Dpoub) [IS ap ajjanuun ajosauab uoiunay 


yeysuew ueug 
L002 JaUAgy ‘@PUO]{ ‘YyIeag euoeg 


auasafuo) JONUUY UOLZDLIOSSY SJajoag Juaudinb7Z ARLjL\GQOw JOUOLIDN 


SUN)SOd PAeMOH 
L002 Janey ‘Aasuae MaN ‘AZL) DQUeTY 

butjaay dnosg Butysoy, $10}204 uouiny 

‘aa}JIWWO) GRY UOLJOZLUOWIDY JUuLof DpoUuD) JAodsub.,/Yyy4/VVE 


SUN}SOg PJEMOH 
0002 2140390 ‘dagany ‘jeAe7 
Buljaay andsay puv yrIDaS LYSYVS-S¥dSO) JOUOLZOUJaIUT 


slahw “g Aueg 
LOO JatAuel ‘eperay ‘ouay 
0002 JepENl ‘uoybutysem ‘a]9}eaS 
O00Z Lew ‘aduUe,Y ‘SLIeg 


sBbulzaay dnos9 buty1oy, uolzoZLUOWD U012Ia}01g AIT 


SUN)SOg PAeMOH 
L002 Jaliaas “)°q ‘uo pbuLysem 
000Z 2190390 ‘oueJUQ ‘eme}{O 

0002 utnf ‘ouejUQ ‘emer}9 
sbuljaay aa}}Luwo) AiosiApy joJUawjsodaposjuy ulazshs buiuolz1sog }0gG0]9 


DIMUUE 


1002-0002 


annay 109 


1002-0002 


SUN]|SOqg PAEMOH 
1002 JatAuel ‘*9°q ‘uozbulysem 
0002 aiquwanou ‘ouerjUgQ ‘eme}O 
0002 Lew ’*)°q ‘uoJbuLysem 

sbuljaay 3) dnosg buiyioy (NIVD) Y4OMJAaN UOLJOULIOf{UT UOLZDLAY }0gG0]9 


Japea] doysyiom sadAjojol1g Huuueys uolyewuojuy eqo}9 - sunysog puemoy 
ooo unl ‘aouely ‘sued 


aduasafuo) pom yynoy (NIV) Y4OMJAN UOLZOWOfUT UOLZDLAY ]0gG0]9 


Hojpey ysusy 
LOOZ SieW ‘apLiO}{ ‘opueLC 
WINsJOJ AIAUIWIO 31U01}9a]7 


aqqaian9 apne}) 
000Z a1gG0}90 ‘IaqanyH ‘jealjUOW 
anbLijdaja ajnd1yaA a] ANS JOUOLZDUJa}UL WNIsodwiAs auiai}das-xig 


0002 aquiaydas 
‘assmi apueyew suLew e} ap JUdaWaddoO}aAap ja aYyDIaYIG Vp 4Nj14SUT 


000Z aqwajdas ‘buoy buoy ap syodsued sap aia}SLuly 
0002 JepNE ‘auLy) ‘Laqay ap aduLAOJd be} AP SUOLZeILUNWWOD Sap a19}SLULW 
sasabunsjza suoiz0bajaq 


SUuN|SOg PJeMOH 
000Z 81g0390 ‘2aganyH “jeAeq 
abpjaanps 3a ayrsayray JOUOLZOU 30L10}3192S NP OOOZ INIISHYS auasafuo) 


Jaineg sayey) 
O0OZ LeW ‘DaganhH ‘jea1}UOW 
(sawazshs sap aruabyy]a3UL,p 3a anbiz0go4 ap 3N}3SUT) STYI-NYVITAd aIUa12{u0) 


sun}SOqg pieMoH 
0002 aiquacap “)°g ‘uojbuLysem 
0002 unt ‘ouejUQ ‘emez0 
sbuljaay Jonuuy-lg GRY wsiosal-1a}UN0) *S*f-ppoun) 


Ned “V JPe4YoLW 
L002 J9LAg} “OMeJUQ “eMeI0 
albojouyra} ap juafsuns} ua 
xnbdiapaf Ssadipuajidg Ja anbiuyraz Ja anbifiquaids uolzoWofuL}] ap ualpouDdd 4N}1}SUT 
‘aibojouy ra} ap ualpoun) nvasay — a}jalzUasINIUO) ajjLaA b] ANS 4a1]}21Y 


‘sayjouuorssajordesed sguansy 


Ned “WV JPe4ItW 
0002 aiquajdas ‘ouejUQ ‘eme}0 
sanbiyjabiaua GRY ap auwopibolg Np OOOZ 421]21V 


ayje1ang apne} 
000Z Lew ‘o”ejUGQ ‘ebnessissiy 


(1WY)L) s1aba) xnvLia}z0UI sa] Ans ayrs1ayda4 ap auualpoUD) aAL}01}1U],] ap 4aljaqy 


edsaj 03SaS 
0002 unl ‘oLeUQ ‘oJUOIO) 


aSLI0JOW JAOdsuDA} Ua S1Na}DJ}JSLULWIPD Sap UalpDUD) }lasSUO) Np ajjanuuDb aajquassy 


play “q sawer 
000Z lew ‘atusoytje) ‘obaiq ues 


SAIIMAS AWLILIDW JOf UOLSSIUIWIO) }OILUYyIaJ OLpDY ay} fo bulZaay Ajqwassy jonuuy 


Jaiyneg sayey) 
000g utnl ‘ope10jo7) “aAuaq 


Butjaay dnosg ,siaumg 03)" 


osnjuedd0g Ojabuy 
0002 quiadap ‘abaAJON ‘0750 


buijzaay s40zn1adQ Juodsly uvadosnj —- JouoLZOUJAaRUT }LIUNO) SyOduLy 


: SJUBALNS SJalja}e Sa} Ja SUOLUNAJ Sa] BdUaSaId es Jed anbiew ‘snjd ap ‘e {q) a7 
SIPLALPIC SoANY 


(uol}epe ap INaye10qge}/09) edsap o}sasS 
9ESEL dL ‘nvaatu b sabpssod saj ans aydsayras D] ANS Jalja}y,] ap Npuas azdwio7 


edsaj 0}SaS 


0002 Lew ‘anbixay ‘Zznioe1a/ 
94NOJ e] ap SjuapLooe sap 
UOLJUaAaId eB} INS ULedLXaW ]eUOLJeU SaiHUO) Np SiO} a}Lef UOLJEJUASAIq 


JUSUWIUOJLAUA UDILIAUIY YJION aAlzLJadWIO) D ul AjJafos a}I1LyaA JOLIAaWUIWIO) 


edsaj, 03Sas 


0002 2140}90 ‘aassauual ‘a}]LAxOUy 
Ajayes pue ydueasay bulssoi) apes 
Aemybiy-peoijiey uo wintsodwiAs jeuol}eUJa}UT YIXLS NP SiO} a}Lef UOLPEILUNWWO) 


yospasas buissosd aposb AvmyBbiy-j104 fo wosbosd aatzo1ado0) uvipoun) 


9} 


jenuu 


1002-0002 


e INADY JG) 


1002-0002 


ayonuue od! 


wale) 
LUJ 


play ‘gq sewer 


LOOZ JaLAay ‘OUeJUQ ‘UO LWeH 
epeuey JO SiauLeW Jaysey jo Auedwoy e} ap uoLuNas aUN/p SiO] a}Ley UOLJeJUASaIg 


suoissiwa pub buuiojiuow adunuuofiad diys 


play “gq sawec 


0002 uLnt ‘prenopz-adULg-np-alq ‘uMoJaOUeY) 
i epeuey ne 
syodsues} $a] uns sayduayda1 ap adnoig np uOoLUNal auN_p S10] a}1ey UOLJeJUAaSalg 


suol}0I1]ddb sauLD}U0) JOPOWa}UT SJ 


$J0]Pey FSuUsZ 
000Z aqwaaou ‘aye ‘ULI, 
Sjuabyyjaqul spodsues} ap 
SaWa}SAS Sa] INS JeLpUOW SeibuOd aWal}das ne aajuasaid UOLZedLUNWWO? 


juawabounw jouLua} padunyua pun uoljnWI0.ND a30b sof JauDs}xa AZLUNUIWIOD 40g 


$0) pey ySusq 
000Z aiquiaqdas ‘aAnay-aua] ‘Ss UYOL “4S 
sanbijyabiaua GRY ap swwesbolg np 
sjiQal(qo sap neadlu ne sawwesboig sap UOLUNAL e] AP S10} B}LeY UOLJEJUaSAIY 


$}2pdui a31-sajjadoid pup spoo} }0qgoj}b fo Juawainspaw aj0ds-)j)n4 


4jo]pey 3Susy 


LOOZ sueW ‘OLIeJUGQ ‘eMeII10 
ABojouyray diys dy 1alje1e,] ap suo} aje} uoejUasaid 


ABojouyra} diys 31331y 


sun]Sog puemoH 
0002 Lew ‘eueLpuy ‘syodeuelpuy 
UOL}ELIOSSW SIBLE) JL ]eUOLJEN e] BP UOLUNaJ aUN,p SiO} aILe} UOLeJUAaSaIg 
(NIV9) 340MJAaN UOLZDUOfSUT UOLZDLAY ]0qQ0]9 


FUYM WIC “a}e19ND epne}) 
0002 JUAe ‘xDIMSUNIg-NeaAnoN ‘UYOL “4S 
a1Le]09s Yodsued} a] INS auUaLpeUeD adUdIaJU0) e] & a}LeY UOLJEJUaSaId 


SaJLD]02S sngoynD sap a}Lwixold b suojaid sap a}LINIaS D] JaJOLjaUy 


Jaiyney sayey) 
0002 aiquiajdas ‘aANaN-aua] ‘SUYOL “15 
salbo}OUYy Ia] BIOYSHO }SeO) }Seq Sa] INS Jaljaze,] e ajlef UOLeJUASaIg 


$]DL1} AayUD} 3]73NYS 


Jaizneyg sayiey) 
LOOZ JatAuel ‘ouejUQ ‘ueaday 
JWVNS &] ep wnio04 aemyos auuew ne jo 
0002 aiquajydas ‘aAnay-auia] “Ss UYOL "34S 
SaLHO]OUYIA] BOYSJO }SeO) }Seq Sa] INS Jalja}e,] ap S10} 9}Le}f UOLJEJUaSAIq 
40}0]NUILS UOLZOHLADU aI 


osnjuerd0g ojabuy 


LOO? JaliAas ‘aubewayy ‘ydLunW 
Hulpsy YWodose) e ale} UOLJeJUaSaY 


wioibolg Juawainspay uoljzIL4 Apmuny 4ajuly juLor — azopdn 
osnjuedd0g oyabuy 


0002 aquiadep “apLiojj “opueyo 
sjeuiayew pue BHuiysay 104 Ayaino0g uedUawy) Jed asiuebio Jatjaqe uN,p S10] ja 


000Z lew ‘atulbit, ‘pueyst sdoyem 
VSVN ®] ap doysysom uolqou4 Aemuny/aly jenuuy yjUares ne 


0002 UAB 404A MAN ‘O]eYNG 
uolzeiossy Ayayes uolzeLAy 
JEUOLJEUIAIUT)] AP Q'YY ap 9}LWO) Np aijuodua! auN_p SiO} a}Ley UOLJeJUaSaId 


wosbo1g Juawainspay uolzIL14 Aomuny 4a}ULY JULor 


Sanbiuyra} suoljejUuasaid ja SuOL}eILUNWWO? 


(IWVNS) Sdaauibuz auuvy pup s}2a}LYyUy JOADN fo A}a1905 
siaautbuz buuinzavfnuoy fo Aja1905 

ajjauuolzosado ayrsayral ap auualpDUDI 339190S 
JOuol}DUsa}UT IVS 

SAILMAS AUILJLIDW AOf UOLSSLUIWIO) JDILUYyIa, OLpDY 
UOLOLIOSSY SJajDag Juawdinb7Z AjLj1Ggoyw JOUOL]ON 

oupjug buuinjv{nuopy pup sjouazow 


UOLJOLIOSSY JLSUDI, AULIDW JOUOL}OUJa}UT 


4 
Eis ie2. 


poe! ed 


hE 


1002-0002 


1002-0002. 


(3341) ssaauibuq s31Uu0139a)7 puv }0IL1}9a)7 fo a}N}13SuT 
Sa2UaLdS JUawabbuby ay} pub Yyr4vasay suolzoIadQ AOL a3n}1}SUT 


jueajddns j1asuo) np siquaw - uosuyor *4"M 
ppoud) np jo130ds Ja anbiynbuosan 3N}1}SUT 


ppoun) no syiodsuni} saj ans saydsayras ap adnosy 

UOLJDLIOSSY S}O]ld PUD S1aUMQ UDIpDUD) 

SISI]DLIAdS UolzDJLLGoYyay AaALIG JOf{ UOLDLDOSSY 

uauian Juodsups} np uolDLIOSSY 

Sa}ISOdWO) XNDLia}DW ja $ainjINJAJs Sa] Anod auualpouD) UOL}DLIOSSY 
auabospAy,] ap auuatppun) uoljDLD0ssy 

alwouobia,p auuaipound) uol.DL0SSy 

siaaulbuq Jodiuvyray fo 4}a190$ ubdJLiIawy 

$21]NDUOJ}SY PUD SI13NDUOJay fo a}N}1}SUT UDJUAaWIY 


SUOL}ELIOSSE Ja S3}aLD0S Sa1jNy 


Ned “V JPe4otW 

: JUSWAUUOIAUY Ja UOLJEAOUUT sadinb3 

- PJap-ne je aluuadap auleydod e] 1nod spiodsues} sap uoL}e}UaLIO,P eEWAaUIS 
Ned “V Jeeyrtw 

: UOLJEULPJOOD Ja SaLbaze}s 

‘g1UNd—as ap sawweIbo1g — anbiyewyjd JuawWabueyY) a} Ins 49g Np adnoig 
queajddns aiquaw —- eg “y Jaeyrdly 

> GRY ua a]Geunp juawaddojanap ap aibajzeij}s e] INS 9}LW0) 
siakw *g Aueg ‘osnjueds0g ojabuy 

: SOURIALH SUOL}LPUOD Sap SUeP SUOL}e1adQ JUaUeWJAd 9}LWI0) 
osnjuedd0g ojabuy 

> ANDLUYIA} UNAPOLP 9}LWO) — JAALY) 

Sanbiyneuoiae saassneyd sap aduessijbh e] uns juLofuod aydiayde1 ap awWWeIbOId 
play “q sawer ‘yJeysuew ueLIg 
quapiseid — eg “y JeeYoLW 

> GRY Ua UOLZSeb ap jlasuo) Np saidne anbiuyse} 413e}NSuOD 9}LW0) 

Joabeg a]OIN ‘UOSUYOL *4*M : G’BY Ua UOLYSab ap jLasuo) 

ppbup) syiodsunly 


> soqpputorssayosdesed spuanoy 


eq ‘W JeeydW : uNnaqeuLp aqLwo0) 
alhojouyra} b) Ja SaduaLIS Sa} ANS joJapaf JuawausaAnob np januup yuoddpy 


play “Gg sower “yo7pey susy 
Joas.UOW ap 110g/1Q) — Sinauajuo) sap LALNS 3a abp4SId 


yoabey a}OdiN ‘UOSUYOL *4*M : a}anapequl ajaudoid e) ap uolsag 
JL ap quejuasgidas - yeg “y JeeyoLW 
alhojouyjea} ap Juafsuns} ua xnvsapaf sastoua}iDg 


yRLWS UOsalWer eieqieg ‘LyeZLUSIN “S Aoy ‘WJeYysseW UeLIg 


9}1]191SS9IID,p 
suoizsanb sap abiny) f1}0}]nNsuod 9}1W0) : bpouDn) np syiodsun.3 sap arff{o 


JL ap quejuasgidas - Jeg “y JeeYoLW 
> BUJSNPUT] ap jLeAes} ap adnoig 


"DL ap Juejuasaidas - eg “y JeeYILW 
> UOLJSaH ap azLW0) 


anbij0w1]) Juawabuvy) a} Anod 
u01}20,p spuoj np (WYIL) atbojouyra} ap asaizDWI Ua ad0Ia/1d 01290, p Sainsay 


ned “V Jeeyrtw 
quaudojanag auibuq jJa) jan p1o4/psvjjog uo aa}}zLwwo) Buiiaajs }oJUuawyAodapsaquy 


Ned “WV JPe4otW 
Sa}]UDN}JOd UOU SaJNZLOA Sa] ANS JaLIa}SLULUIA}UL }LDADJ} ap adnoig : DpouDn) aLizsnput 


sun|SOg pAemMoH 
2a}}LWWO) ALOSLApy JOJUaWJIDdapDi}UT Wazshs HuluolzIsog }0gG0]9 


HO]Pey Susy 
dno1y ydsvasay AsosiApy Joujsnpuy 
: aluab ua ja Sajjainjou Sadualds ua SayIsayIal ap }lasuo) 


yleAel} ap adnosb un.p aiqwaw - jeg “y JeeyoLW 
albojouy a} ua Ja Sadualds Ua Ssyiadxa,p jlasuo) 


ne : = a* gpa sees ee es = 
i eA > OSS co 


ayjanuue 


1002-0002 
anaay 1d) 


1002-0002 


yeysuew ueug 
quapisaid - eg “y JBeYdLW 
: swash uolzeyodsues yo Aduaioyj4z Absauz ay} jo uojeziwiydg 


}o7pey jsusZ “alyneyg sayeyy : ayundas Je awWwUeW YodsueL) 
3}a/9N9 apney) : sajatyaA pugAH pue 91139979 ‘s}a) JaN4 
Ned “WV JECYILW = ANE Delp g}LWO) 
9}919N9 apne}) 
> (JWYDI) s1a63] xneuazew sa} ins aydeyde1 ap auuaLpeued aAtqeLqtuT 


play *q sawer ‘Lyeziysin “s Aoy ‘Weg “y Jae4rLW 
: UOLJNpay SUOLSSLWA UOLJeEYOdsUeL pue sjany padueApY 


ned “V 19e4LW 
: a}JauIsnpul atbiaua)] ap yey ap awweiboid ‘4143e}NsSUOD jLasU0) 


queajddns aiquaw - eg ‘Vy JeeUdLW 
aydjaydei ap adnosg np saiqwaw - joabeg ajOIiN ‘uOsUYyOr “4M 
sanbijzabiaua Ggy ap awuwivsbosg np sajzwio) 


Ned “VW Jee4DLW 
Sa]qosnp szsodsup4s} Sa} ANS JaLiazSLULUa}UL 3zLWI0D 


yjlws uosalwer eleqieg 
saadp21pupy sauuosiad sa] JuDUsaUO) ajbJapaf a1ha}04}S D] ANS JaLia}SLULULIAIUL 9}1WI0) 


Ned “VW JEeyItW 
alBojouyra} a aUALIS UA SaJDUOLZOUJA}UL SUOLID]a4 Sap JaLIa}SLULUAaUL azLWIO) 


queg}ddns aiquaw —- eg ‘y JaeUdLW 
yoabeg a]0o1N ‘uosuYor *4°M 
albojouyra} b] Ja SadUaLIS Sa] ANS YWS Sap a}LWI0) 


Tea “v 12e42tW 
JouDY22,) ap JaLiazStuLULazUL UOLZIaLIp ap aLWI0) 


S]PLI9}SLULWeL}UL/Ja}UL S9}LW07 


]lasuo) Np aiqwaw - osnjyuedd0g ojabuy 
eg “Vv Jeeydtw : eeqlwwoy) Abiauz uoljepodsuesy 
Osnjuedd0g Ojabuy : U0L}DeIA}UT a}ILYa/-Saltpedoig adepINS UO aa}qLWWO) 
Wed “VW Jeeudtw : aaq}qLWWO) sjany uoLyeyodsuel aAtVeWa}Yy 
siaAw *g Auieg : aaqqtuwo) Aqyiquyedwo) pyodity/yeiuiy 
(gyL) psvog yoivasay uolzojIodsubl *S"N 


i 
R 


iS 


C 
= 


neaiayose, aipuy 


aazjIWWiO) a4nj2n4zs diys *s°n 


so]jouuoTssojordesed sguAnoy 


sdaAw *g Auieg : uolzezLuOWeH U0L{9}01g BJ UO dno’ HuLjioMm 
yiouno) Asosiapy uolz0jnbay uoizolAy °*s‘n 


jUuaplisaidod — UOSUYOL *4"M 


saibojouyra} Ua Ja SaduaLIS Ua jLDADAZ ap adno19g/sjAodsuD4} Sa} Ans f1}0}]NsSu0d 
adno19/YNITV,] ap 24}SA119} J4odsup4} ND SaAl}DJa4 SAWJOU Sap 3}1W0I-snos 


J9U0S9J}-a1Le}91I9S — UOSUYOL *4"M 
yoabeY a]091N 
(opoun) [1S) vpoun) np szuabijjazUL sziodsuns} ap sawazsAs ap 2391905 


SUN]SOg PJ2EMOH 


2a}}1WW07) buluudjg 1NQ-asvYd ZHW SI ZI 
‘abDJaANDS Ja aYyI/aYyIaY JOUOLZOU 2DLID}II94S 


VIVL] 3° DVO,) 4Nod adyjo,p aiquaw - siakw *g Auieg 
a}yoy - suaAw *g Aueg 
> dnos9 HbuLom aaytwwooqns spin4 


juapisaid - siahw “g Aueg 
> IdPLWWOIGNS awl] JaAOP}OH 


siakw *g Auieg : aaylWwwo) buuiseys 
(219) 6uisi-yuy/ag punosy ifosrity uo aa}z1WWO) JoUOLZOUJa}UT — YS 


WeYyssew Ue + JLYNIQXe gILWO) 
Dpoub) np asaiznos ayrsayras ap anbibaj0s}s auwpsbosg 


DL ap Juequasaidas - eg “y JaeYydIW 
: aH0]0UYIa} e}] INS UOLZeYIIU0D ap ajqel 


pppub) np anbiz0w1j) Juawiabuvy) aj Ans jouo1zDU snssar01g 


neaiaydse| sipuy ‘ualyneg sayey) 
: Sway sAS/jUaWdLNbZ UOLZeILUNWWO) OLpey pue UOLebLAeN aWIQUeW 
O08 JL/UOISSLUIWIOD ]09LUYIa}01}9A]J JOUOLOUIA}UT 


ailejaioas — osnjyuedd0g ojabuy 
> QBxY ep gzWo) 
wintsodwiAs mous uol}DLAY JOUOL}DUIaUT 


osnjuedd0g Ojabuy 
pouauy fo (S11) A}a1205 uolzojI0dsunsy JUuabipjjazUT 


JnayeuuOps0o0d — azauany apnej) 
a410}09S JAodsuns} ua 
9}LINIAS ap SfiZIsOdsip sap uoL}DN)DAI,] ANS UalpoUD) }LDADIZ ap adnoig 


SUN|SOg PAEMOH : SAdA}0}01g HuLeys UOLZeWUOJUT }eGO]9 uo ) dnosg HuLyiom 
(NIV9) ¥40MJaN UOLZDULOfuT UOLZDLAY ]0GO]9 


nu 
uu 


1002-0002 


6 ie Se 


ec 
a 
= 
2. 
4] 
= 
ct 
4 
° 
> 
sal 
= 
ny 
3 
hal 
S, 
° 
S 
= 
‘mQ 
2c. 
so 
=| 
oI 
i) 
4S 
a 
a 
a 
a 
= 
a 
< 
wn 


1002-0002 


a3y Ue epeuey) spodsuel| ap adunossal-auuosuad — uosuYoOr *4*M 


ILS 949}UL,p adnos9 
‘(9]dV) anbifisvg-aisy anbiwouoda uolj.01ad00) ap uo1iznsiuvbig,) ap winso4 


SUN]SOg PAEMOH : dnolg HuLyom Juawdojarag pue ydieasay jeiazeyLg AquNdasg 
22}}IWIWO) DpoUD) JAOdSuDsL-U0L}DAZSLULWIpY UOLJDLAY JOJapa4 


]Lasuo) NP sigwuisw — }eYysuep UeLIG 
dnos9 JSTYdYILNI 


uosuYOor “4M 
uodor-ppoun) anbiuyrea} Ja anbiftjuaiss uoizD1ado0) ap ajuajuz 


uosuYor “4M 
a2ub44-ppoun) anbiuyra} ja anbifiqzuais uolz01ado0) ap ajua}uz 


edsa, 0}sas : aydiayIes e] UNS 9}LWO) 
9002 UolqIa11G 


siaAw *g Aueg 
auualppuD) auuaLiad Udl}DJUaWAa]bas Dd) ANS f1}0}]NSUOD JlasuOD 


edsa, ojsag ‘uosuYor *4"M 
JALDLAOMAf aYI4aYIAI UA f1}D}]NSUOD JLasUuO) 


neaiayrse| gupuy ‘play “q sewer ‘jo]pey ysusZ “Valyneg sayiey) 
auiljuOW yodsups} ua ualpouD) f1}0}]NSUOD Jlasuo) 


eysiew uelg : aduejsLp aynod e saaipap suoL}edLuNWWOD sa} INS a}LWO) - STIN 


yeysiew ueug : sasipueydew ap/ayelJawwod uolj}e}L0]dx~a_p 
SaWay}sAs Sa} Ja SA}NILYaA ap soued ap ajyeiguah uoljsab ej Ans aqLWO) - /19 


Juapisaid - uOSUYOL “4° 
> SjuablyJeqUL syodsues} ap sawiayshs - 4OZ D1/OS] Ualpeued 41}e}]NSUOD 9}1W0) 


S@W40U Sap UalppuD) jlasuo) 
aiLejaiIas — NeaiayIse| aipuy 
abpjojd ap 


}DIUf1}1a) ap u0l}Ua}gGO,p snssadoid Np uoLZDSLUJapOUl Dd} ANS ANazIaJIp 9}LWIO) 


YjLwWS UOsaLWer eleqieg ‘}}eYSIeEW UeLIg 
(V199) 2191552990 Juodsun4} a} Ans asjsiuiw np f170}]NSUOD a}LWIO) 


HO]PeY 4SUsA 
dnoig Aiosiapy joI1uyraJ UoLJO]NWIIS aUuLIDW sof a1zUua) 


‘soyjouuorssajordesed souanoy 


]Lasuo) Np aiquaw - ayaiang apne} 
(03NI)) 22gGaNnD np sanbujz2a]a sajndiyad Sap uolOJUaWUILIadxa,p a4}Ua) 


neasayose| aipuy 
23}JLUIWIO) SAAD PUD PUL JOUOLZDN uDIppuDZ 


SUN}SOg PJLEMOH 
dnolg QgZy wisuodsal-1a}Uun0) *S*n-vpoun) 


edsaj Ojsas : SasipueydiewW sap Yodsues} np a}1wW0) 
a}yaiany apney) : JUawWaUUOIIAUA,) ap 3}1W0) 
(410) Sajznos sap ja J4odsups} np astodaganb uolz01LD0Ssy 


Neg “V JaeYdLW : SayNILyaA ap SaWOU saq ANs jLeAeI} ap adnaig 
aya1any apne} 
anbuja}a ajnziyaA np auualpoun) uolDLDOSSyY 


qUaplsaid-ad1A — Ly{eZLYSLN *S Aoy 

: Sjuednd90 sap anuajel ap ja 

J}NLGOW ke} e Saple Sap UOLJeSI|LGOWWL,p sawia}sAs sa] INS 9}LWOI-sNOS 
YLWUS UOSaLWeP eIeqIeg ‘LYeZLYSLN “Ss Aoy 

: Saadedipuey sauuosiad xne sanbibojouysa} Sapte sa} INS TOEZ apnja,p a4LwWo0) 
Y}LWS UOSaLWer ereqieg 

> Sayqeyodsuel} ajtjLgow be} e saple sa] Ins 9}LWO02-snos 
y}LWS UOsaLWer ereqieg 

: Sd]qlAOWe Sa]januewW SaPUPWWOD Sa] INS 9}LWOI-sNOS 

UOLJDSIJOWAOU ap auualpoUD) UOLZDLDOSSY 


juapisaid — osnjuedd0g ojabuy 

: sprepueys Jo Abojoutwsa, uo dnolg yse] “LZ T-9 vayWlwwoogns 
osnjyuedd0g Ojabuy 

> UOLJEIYLSSe]) BdepNS JUBWAaAeY 

— plepueys jo uolzesedaig uo dnoig ysel ‘2°26/22°LT-4 ae}Lwwooqns 
ailejaidas — OSnjuedd0g ojabuy 

> X9pUT UOLWDUY Aemuny jeuolyeUa}UT 

— puepueys jo uolqesedaig uO dnosg se] ‘1°96/Z2°LT-J ee}LWWwoIgNs 

(WLSV) S]0LIaz0W puv Bulzsay sof AJa1905 up Lay 


saw *g Aueg 
sfauosap sap abpsalb a} Ans aydsayras db] ANOd auloILIauiD-opbuD) aduDI)]Y 


osnjuedd0g ojabuy 
adoinj — JOUOLJDUJaRUT LUND) JUOdALY 


XNEUOLJEUJA}UL Ja SUALPeURD SazLWIO) 


1002-0002 
ayjanuue anAay 1g) 


epeue) ne jue} ‘sjauuoissajoid 


sanbyyuans suoueposse ja 


txt] 


Sd}LW02 xNaiquiou ap e yuabeis 


1d) Np J1499jJ9) ap soiquiawi sey 


pang ee ot Oe ye | 
| 
| | @ 
i (200g Siow TE ND [OO JauAef sa ] 
| np juawayr0jap ua) | 
| Ks 
ps cde cars cbalby | saulazshs ap ajpdiouud ajshjouy — fat oe AE 
| Fos! neassnoig aasoc | | 
j ; / | 5 yn 
| fey) | (1002 saline es 92 a] pe | | ie alate Gog 
| woupIs euoIty | | sewaisis ap jodouud ashouy | | MAueMT eug | 
} uo uo sino -aual | i 
xnesguab | | 3uog sinoy-a104 | |  anbayjonqig ye | 
| SILAaS | | Sanbijzewojul saviajag | SUOL}EILUNWIWIO) bene 
ee fe Et 
| | 
| se a RAG ee lean! ater erate | i 
i renee 1 | i —— 
aqyigissaaoy “‘jaloid ap jJuaby | 
| Uaus UosalWer eleqieg | 
id quawleddojarap ap jodiouud juaby i Eel j 
food LyeZLYSIN “S oy Le bo 
site| baer | | a a ' 
| juawaddojanap ap jodiouud quaby | j 1 i 
edsap 04saS | | — quawaddojanap ap jodiouud quaby | 
| | quawiaddojanap ap jodiguud quaby | | Osnfuedd0g ojabuy | | 
| { i } iy iH 
| a}a19n) spne}) i i juawaddojanap ap jodiouud quaby =| 1 
i | | | : / es | 
Bigg fay) | suakw *g Aueg _ | 
oe yeysuew uewg bea fey) fot 
poe eee aere sun|sog pJemo pa ae | 
| | aiBojouyra} e) ap ba Udi espe] 
| | | i } | { 
rice uoLzeodijddy | vaouene aibojouyal | 
| 1 4 4 { 
| | | ae | ' eet 
| Se ER at } _ | (Eee a er 
i | 7 
| | | | 
 RERSRRE Neon ied Ube Mes Uae ee Sa eEEEEEEERERTIREEaE EERE RREEREEeeEen ceeeeemeaeeeeemeen | 
i 


a 


} 


| 


| 


ee 


| 
| 
} 
a 


BAOAPSIULLUPD SLLULWOD 
JSLALJOI\ PULDURI 
anlyniaxa azulolpy 
ADLWI9 9INAlLd 
fatAubl ¢— npo,nbsnf) fianzax 


UOSUYOL *4"M 


(L002 


8 IN2PIANG 


(Lodz 4atauol St a) sindap) sianoaxa inaqa.ug 


yoabeg da}091N 
u01paIIG 
Ld) Nd TANNOSY3 


(uolqo44sluLupy) | 
| UOLJOULPJOO) ja Ssaibha}0145 | 
| ‘ajunzas ap sawwoibolg 
yesauab inaypaig 
Re ee ee | 


ajauns ja ) aqunzas 
yutofpe ai}siuiw-sn 


d 


1002-0002 


ayjenuue anaay 


1d3 


| 


 QUIUIPISIURBIC)~ 


os 


| 

(0002 qaqynl 02 
| jodouud ajsiuiouobiz 
| USUI Xa] 


juawaddojaaap ap jodi 


GALDAJSLULUPD azuLolpy 
Y}LWS-JOUUO) OQ e1eqieg 


ayneyra b) ap anbyyog “uaby 


ystjbuqz Jaydoysuy) 


IDWLIaIUL) sanbibazo.3s saqzliouid sap 


anbizuyod Ja uoynILfiud} 
yodiauud sapjtasuo7 
auey UYOr 
aYDIaYIAl D) ap 
uoLZOUIp100) Ja anbyod “fey 


neg “v eeystw 
(emezi0) 


UOLJEULPIO0D Ja UOLJEIYLUL}Y 


no,nbsni) 


ouud quaby 


NesayIse| sipuy 

juawaddojaaap ap jodiouud juaby | 
JJO1pey 3SUL 

Juawaddojasap ap jodiuud juaby | 

Jalyney sayey) 

j 

| 


fey) 


play *q sower 


yodsues} ap 
sawaysAs sap aibojouyray 


ee 


(1007 8404 [§ nv) 


ee 


sawwosibold 


uawaddojanap ja aydiayras | 


ap uolsab ap }!asuo) 


1002-0002 
ajyjanuue anday {q) 


$t}e19N) UOU JNg e sajaios ‘sazLsIaALU 


xnejUuswauiaAnob sawsiuebig 


‘d3@ ‘Yodsues} ap 
Sasudaiqua ‘sjueduges : alijsnpuy 


Sjue}]Nsuo) 


"T002-000Z2 ue Gey ap 


rUUC vo oem WOG 


13 P} ANG —— 
joi 2] DILUOCW FY OJ 


92 (1002-0002 ap ja6pnq np abojuazinod ua) 


3Ue19e11U09 ap adAj sed qey ap sasuadag 


4 ainbl4 -oid uos ap 


JHLGIssaddV 
$3N0D sap uoLNpey 


QHLIEIYJO,] OP Jo 
Q}ALINpold ke) ap ‘adIAJas Np uolyeiOYawY 


9]UNDES ke} ap uoeIONaWY 


anbibo}ouyde} aseq e) ap uoljeionawy 
JUaWAUUOILAUa }@ alb1au; 


SAWAOU Ja SUOLJEJUaWa]HaL 
‘sanbiyyod ap uoijeroge3 


9}8iNs e] ap uolzeIoNaWy 


4 (1002-0002 ap 3a6pnq np abojuazinod ua) 


awiwesBoid np jpalqo sed agy ap sasuadag np ypalgo se 
€ aunbl4 SOP UOLZE]LMUAA Pe] at 


ToIueUly O4TRUTUIOS 


1002-0002 


a}januue anaay [q) 


“XNDPOW SinajJas Sap UNIDYI SuDp snjIUL }sa sanbiwiouobia sinajIo{ sap ja [1S sap JuawiaouDULf{ 27 : VION 


Jaiynoy 


awiyueW 


31UINI3S 


ILELAOIO4 


Sasnaiabuep sasipueyriey 


aqiqussa2oy 


uaLiay 


(1002-0002 ap jabpng np abojuasinod ua) 


-auimesBoid ap snaqvas sed @gy ap sasuadag 
Z anbly 


$ SUOLLW €0’6 : GRY ap Sa]e}0} sasuadag 


“XNDPOU! Sinaj2as sap UNIDYI Subp snjaUL jSa sanbiwouobla sinajz2v{ sap Ja [1S sap JuawaouDULyf a7 : VION 


SUOLINGUIUO) ee aqLgissa2oy 


ainauay}x4 


: Sasnaiabuep sasipueyoieyW 
epeue) suodsuel @ surneae 
AILPLAOLA4 

aWIJUeW 


Jaiynoy 


uaiay 


(SipjJop ap suoypiw ua) 


e} eJIUOW 


auiweiboid ap ina}—as sed Ggy ap sasuadagq 
T anbly 


L00¢-000¢ 


Dpbud) sajjainjou sazinossay — sanbijabiaua qxyy ap awwinibolg np spuof sa) puaidwo) , 


O82 ET Q3y 43d JINWWVYDONd NG JIVLOL YNITVA 
GS¢2 7 

Gl6- © sgaunos sadjne ja sjuawauiaanoj 
Ove 2 auysnpuy 


(SUOLJEWL}SS) SayJaUUOLZLppe SUOLyNqLIJUO) 


S20 6 1d) "Pp @gy ap sa]e}0} sasuadaq 
osc ee a ee en 
O22 siabuewa sAed sainy 

Gey SLUf]-S}e}q Sep uoljepodsued Jo JUaWpedaq 

OO€ SWISLIOL9} 8] B1}UOD Q'BY Ua Sluf]-s}e}q - epeue) uolje1adood ap p10ddy 

O€L epeue) np sedinos sayny 

SS¢ jeJapa} JuaWaUJaANOb np sadinos saijny 

0S¢ I epeue) Sajjainzeu Sadunossay - sanbyabiaua qey ap awweibolg 


SaiNaUa}xXa SadiINOS 
G¥z2 9 epeuey spodsues, ap ulas ne sadinos sayno| 


(SinjJOp ap Sialjjiw ua) 
S9I1INOS $3}N0} ap JueUaAOId Spuo4 
> 1002-0002 Gu ap sasuadagq 


¢ Nes}qel 
S729 . 
0v6T  epeue) spodsued] ap saounos sayjny 
SOL? Q’3y ua UOL{Sab ap jLasuO) 
Q’3y ep swweiboid np aizt3 ne sasuadag 
-009—iéti‘(‘<‘(‘(‘’NNOWOWOWOOOU seq ap QuatauUOLZDUOJ AP S}N0D 
OTL T ~ SOALE}ES 


JUaWaUUOL}IUOY ap s}N07) 
(SID}JOp ap sialpjiw ua) 


epeue) syiodsues, ap Jueuaroid spuoy : [002-0002 Sasuadaq 
L neaqel 


| JITIULUTY JITEWUUUO$ 


iS 


1002-0002 
ayjenuue anAay 1g) 


“uLeydoid ue) ayjauUolqIUO4 
a4ja WLeLAaNP 1q) 2] 4nod 979 uoeddde 
3399) *(dI9S) syafoid sa] uns uolew 
-JOJUL] ap UOLZsab ap awiaysAs un,p JuawW 
-addojaaap 9a} tAtnsunod e sanbiyewsojut 
S8DLMaS Sap jauUOsiad a} ‘aauUe 3349) 
*]7e90] Neasai np asatjeusnol uolzeyzLo]dxa) 
quaindde ja |q) np jauuosiad ne sjLtasuod 
ye apie Juawayeba juaiyo sj] *sjatd1b0] ap 
ye Sjauajew ap yeyde) Ja anbizewuojut 
a}UNIas e] ‘SinazesiyLyN sap jLeAel} ap 
$ajsod sap ualjnos a} Je aueUa}ULeW 
e] ‘suoijedijdde p juawaddojanap 2} 
jUawWejOU JUaUUaIdWOD {qj Np sanbiy 
-PWOJUL SADLAIVS Sap SazLgesuodsal saq 


SANDIZEWOJUL SIILAIIS 


“SIBOP ap UOL)LW T 
e anjeda Jalia}ew ap ja SaiNjLuJNoy ap 
90}s UN JUBA Sji7ZeI}SLULWIPe SBDLAIAS 
$2] “L0) Np suoiedygnd sap uoinquysip 
2] ap Je ‘SAINZLUINOY ap Ja JaLiajzeW ap 
JEL) AP ‘UOLJEILUNWWOD ap SadLAJas 
sasjne ja JaLUNOD Np JUaWazLe1} Np sain} 
-LUINOJ Sap Jo SJalssop Sap uoL}seab e] ap 
quadndI0$ s}ize)}SLULWPe SBdLAJaS Seq 
‘aoedyja aialnueUY UOL}SEb auN e ja SUOLS 
-lap ap sasud xne sjaljuassa sjansuaw 
syoddes saq issne Juaiedaid sj] “sasalo 
-ueuy sasAjeue Sap a SUOLJEIYLIAA Sap 
‘S1NOD Sap 9}01}U0) a} 4ed 1q) Np szerqUOD 
$a] JUeYINO} SaiainueUY SaduUabLxe 
sap yadsai ne JuajjlaA S]] “Sasainueuy 
SUOLJDUO} AP awwWeD aun ajno} anb 
LSULe ‘}q) Np eydaydai ap auuosiad ne 
]L8SUOd ap Ja UOL}eYNSUOD ap SadiAlas 
SOP JUASSLUINOJ SIBLDUCUY SAILAIIS $2] 


xneiauab SadiAias 


"Gey ap suweiboid 

Np aydsewW BuUOg e} Jainsse,p 
uye ‘aysieyrai ap jauuosiad 
9] JBAE UOLE1OGe}}09 a}L01}2 
Ua }Ud}}LeABI} 1G) Np sanbyew 


-JOjUL a xNeJBUAaB SadLAIaS S87 


UdTINOS 


ad SHOIAMaS 


“suolzequasaid ap ya syioddes ap sanbiu 
-01}99]9 SUOLSIAA SAP a}Ls a] INS sAaYIYY4e Pp 
SudaijUa & ADLAJaS a] ‘aaUUe 2}}a) “SUOL] 

-eoqnd sap ajst] aun ja 1q) Np sayjaAnou 
sap ‘suodde ap sastewwos sap ‘sjaloid ap 
SUOLJALIISap Sap puasdwod ‘SLOW Sa] sno} 
inof e siw 4sa inb ‘ays a) 1G) Np gam 

aqls np ayqesuodsas Juawajeba sa ]] 
“Sanbo}O9 ja siayaze 

‘suoljisodxa Jueubedwosse sanbiuyre} 

SuolzejUuasaid sap ja SUOLJEILUNWWOD Sap 

‘suoddei sap jinpoid jJ *1q) np eydauydad 
ap swweiboid 3} Ins anbiuyse} ja ayeu 
-9U9H UOLJEWIOJUL] AP UOLSNYLp e] ap jo 
sjuawndop ap uoljonpoid e] ap adna90;s 

1d) Np suoLzedILUNWWOD Sap adLA1aS 97 

SUOLJEILUNWIWO) 


“yiod 
-suel} Ua Sanbibo}OUYIE} Sedunossal xne 
yelpuow sede un Jainsse nod syodsues} 
Sep NaljLwW Np saiquaw sesjne,p dae 
310qe]]09 a}]@ Janbnp uLas ne neases un.p 
alpied yey anbayjzogig e7 “1G) Np sjzefod 
$8] Jueijsnj]L sanbuawnu sabewLp ayou 
snjd ua snd ap uolqa}]09 es e ‘anbo} 
-e}e9 UOS BLA ‘Sande QuUOp e anbayjoug 
-1q &] ‘aguUe daLUJap e) ap sunod ny 
"G2M SoS Sop E jo 
Sanbiuol}Ia}]a SjuawWNIOp sap e ‘anbayz 
-Ol]glg e) ap UOL{I97]/09 ke] e aLoAUAL Janba} 
‘anbayjougiq e] ap anbojezed 9] suep 
JaXIPUL }S9 JJUBULPIad UOLJEWOJULT “1G) 
np sjefoid ap sasteuuolysab xne uolzewso} 
-UL] Jualejal ja ‘saastjetgads sandal Sa] ja 
sanbyualss saauuop ap saseqg Sa} ‘}aWa}UT 
Jua}Nsuod sj ‘e}a9 unog *1q) Np sjaloid sap 
indde} e aassnod aydiayda1 ap sadlAlas sap 
Juasyo anbayjogig e] ap saysyeiads saq 
UOLJEWAOJUL P 91}U9) 
78 anbayzonuqig 


‘ainjny UOLZeIOGe}}OD ap suoLs 
-2990 $d} 910]dxa JUaWa]eba jUO S]J “U0Ly 
-eBLACU AP SAILEJQULZL SAP aNAal ‘Sadijau,p 

Sayed sap uolydadu0d e] ap uolJe1OLjaWe 
‘SQWJOU BP UOLEIOGe]}a : aYDIaYIAI e] 
ap sje}Nsa sap uoljzedydde p sdweyd 

Sap a4NdsSip jUO sjuedioied saq 
*sajod xnap so} 

JUeYINO} Saja}dwod saauUOpP ap JUeUAa}ULeW 

asodsip epeue) spodsues ‘sadyau,p sajed 

S98] JULPLIIOS Sayjaioe]H sabseyd saq ins 

aulayey anbuo) ap aydiayde1 aun,p auped 
3] suep sasijeai ‘slessa sad ap inaAey e] Y 


*))9 ©] ap JUaINDT-JULDS *§ SINOT ailAeU 


3] 8}4aPa ud JuePeW INepuesh ales ua 
SLeSSA SJALUJAP SAP $}e}NSa1 Sap 93Ndsip 
yuo ‘dWGnd inayes Np anb sAud inaqes 
np Jueyne JUeUdAOId ‘AaYDIaYIAI ap saiLeU 
-aped so] ‘1002 Siew 22 a] ‘eme}Q e 
nua} Ja epeuey) np saydiayIa1 ap yeuolzeU 
]lesuo) np ualpeued anbyneipAy,p aqua) 
9] 4ed asiuebio anbizdy,) suep sasiaeu 
sap a1f0]0uy Ia} e] JUeUIaIUOD Gey e} 
Ins Jaljayy uN aptsaidod e 1q) 27 


1002-0002 


JIS 


“queinqied 
BP UOLJEWIWOSUOD ke} a1}L0199e sues 
S8ALJOWOIO] Sap Sa}ueNyjOd suOlssiwea se} 
dLNpai ap xnejnood nad suahow sap JaAnoJ} 
Jnod unafew uolyeiadood ap Poe un e 
jedde yey 30g Np uejd aq ‘sinajow xne ja 
Sawa}sAS XNe SUOLJEIYLPOW Sa] Ja ‘sjUeY 
-Lgn} }@ S}ueINqued sa] ‘Juawa}Le1}-}s0d 
ap Sanbiuyre} Sa} ‘SagdueAe Saibo}OUYIE} 
Sa] Juainby sapsoge sja{ns sa] twueg “40d 
3] 4ed asodoid aydiayde1 ap awweibod 
un,p aped a} J4qej}a,p Ja, ap ULwWayD ap 
Salubedwod sap ja SINaSsLUINOY Sap ‘SaAy 
-OW0I0] ap siNayzoN1JsUOd sap ‘sLu/]-S}eI3 
Sep Je epeue) np soyqnd sawsiuebio sap 
Jnod uolsed90 BUN }LE]NOA as Jalja}e 32) 
‘Ld "Pp 
$8]U9I91 SAPNja Sap INS aapuoj jLe}a 
uoljejuasaid &7 “L007 satAuel TE 8 OF 
S98] Nua} ja ‘SLOULT ‘Alojzesoge] JeudLIeN 
auuobiy) Jed asiuebio ‘stup-s}e33 
sap (40g) Abiauq jo Juawyedag 
Np neases Np 9}L9edyJa,] Je SAA 
-0lW0I0] SAP SUOLSSLUWA Sa] INS JaL]}a1V 
un,p S10] uoLZeJUaSaId auN,p Jalqo} ye} e 
SOALJOWOIO] SAP SUOLSSLWA Sea] JURLIADUOD 
QuUaLPeUeD UOLJENULS ke) ap }e}97 
"NedALU e 
sabessed xne sjuapiooe sa] suep suLewny 
sinayoe, sap ashjeue) e sjuapiooe sa} ins 
S99UUOP ap Saseqg ap uOdl}eE1OGe]a) ap jueTe 
‘sjafns ap awweb aun 33n0} aqoj}bua juO 
suolzejuasaid say] ‘awwesboid np uoljze} 


-UILIO} Jaye] ap Ja sawa}qoid sjudiajyip 


1002-0002 


@ SUOLJN]OS Sap JaANOJ} ap ‘xNeARIT SINd} 
Ins JULOd 9] alley AP UOLSeIDO) Nf 419 93e,) 
‘(g abed 410A) neaatu e sabessed say 
Ins aydeyre ap awweibolig np sinayzoe 
$2] INOg “1Q) 2] Jed astuebio ja epeue) 
sHodsuel] ap allelAOay a}LINIAS e] ap 
uolpaiLg e] Jed auleued Lea ‘OOOZ aq 
-WdAOU GT 9] ]eaJ}UOW & Nua} ‘“alja}e7 
“QYDIYIO! VP SIN}YSUL Sd] Jo ‘SOILELAOLIAJ 
SUOLJELIOSSE Ja SINASSLUINOY ‘Sunapod 
-SUeJ} Sd] ‘ULeDLIQWe Ja UdLpeUeD SjUdW 
-3UaANOH sa} JUapsi0dIe Ln) anb Juessiosd 
undde} asjsnzjt inb ad ‘yeanbneut 1993) 
e sjuedioiwed sap ayqnop np said auiqqe 
e neadtu e sabessed saj ins aydiayras 
e] ANS JenuuUe JaLja}e BWaLxnag a7 
"Jea1]UOW 
ap uolbas e] ap SayndLyaA ap soied sap 
e seibaqul 9 O2 anbjanb ap ayaa: voy 
-eN}IS Ud Lessa] a1Ley e a}SisuOd LNb ‘1q) 
3] Jed aAndde uoljze1jsuowap ap jaloid 
uN ‘0002 }a/}UOW - 7A Jalolg & SYLIISUL 
JUOS Sa]NILYaA Sa) “sejUasaidas Jualeza A 
epeue) sHodsuel| ap 4 xnaq “uolqe4se} 
-LURW 2} ap Sjue]]LeS sjuLOd sap uN jLeN} 
-lJSUOD UOLJeIJSUOWAP ap adUeaS BU] 
“JolaqUl fA UN gylosns e 1q) Np 
JA ewweiboid a} ins ainyoo1g aun *(9/) 
SanbuUa}a Sa]NILYaA Sa] JUBYINO} UOLZeSL] 
-PLIIIWWOD ap Salba}eJ1}s5 Sa] Ja anby 
-9Hiaua JuaWauuOLsiAoidde) ‘sanbijyyod 
ja xnejUaWauUUOJLAUa xnalua sa] ‘sanbLu 
-y2a} seiboid sa] ins suoljejUasaid sap 
yleusidwoo wnisodwAs np awweiboid aq 
"QNDLIWDI}a B]NILYVA a] ANS jeUOL}eUJaUL 
uinisodwiAs a/T 2] ‘ZT SAq 4nod ‘0002 
31900 BT ne GT np ‘jeasjuOW e sLunad 
juos as inb sAed z¢ ap Jueuadoid sjued 
“tied 009 T sap alyed jesiey |q) 27 
"HOg Np sinajndopaquL sasjne 
Jo XNeLUaWWOD Saleuapied sa] Lwded 
SO9SLJEWAOJUL SAQUUOP ap aihaqUL JUaW 
-aylepied abueyda) sa jafoid a9 ap awiyjn 
$tq9a[go “pod a} suep sinauajuod sap 


SJUaWAANOW $a] SadeIYJa snjd aipuas e 
aSiA Inb ayepowsajuL atHo];OUuYIeE} ap yealoud 
un abulp |g) 2] NO ‘jeaijUOW ap Pog ne 
JUSLA BUN 9NPaJa JUO Sanbajap seq 
“UOLJUDINUCW VP SUOL}E}}E}SUL Sa] Jo 
uoljebiAeu be] e Saple sa} ‘qgy e] sudwos 
A ‘autenyiod uoljzeijsiuLwipe) ap syadse 
SJOALP JBAB JaSUeLLWeY as INod epeuey 
Ne JUAaLej}a SASSM SIN|PSIA Sd] “ALSSNY ap 
apueywew suLiew e} ap uawaddojanap 
78 ayd1ayIaJ ap yNZYsSUT,) ap uoNebajap 
aun LyLandde Juawajeba e 1q) a] 
*sjuej}Lo}dxa sa] Ja UOLJeJUBWA]HaL 
ap SAaWSLUeHIO Sa] ade} UO} Sjanbxne 
SYap $d] Je Sajyiqesuodsai sa} JUaW 
-WE}OU ‘AILELAOLI94 ALIJSNPUL 91}0U JaLpNje 
Jnod epeue) ne j1e}a uoljebajap e7 
“INBJEAOU Ja DJL} 
-undas Yodsuel} ap atwaysAs un sLuino} 
e epeuey syodsued ap juawebebua) ja 
syodsues} sap aqyiqisseooe) ‘sjuabyja3UL 
syodsues} ap sawaysAs sa] ‘LELAOWAY 
9}UNIas e] ‘1q) Np aydiayda1 ap Jepuew 
3] INs Juatepyod inb ‘nat na juO suoly 
-ejuaseid saq ‘buoy Buoy ap spodsues 
Sop 319}SLULW Np uoebajap aun 
pleyjianooe 1q) a} ‘epeue) syodsues) ap 
J]EUOLJEUJAJUL UOLJeJad009 ap awWeIbO1g 
np aiped a} suep ‘00O0Z aiquiajdas uy 
“SagUUOp 
ap saseq sina] suep SaayxI0}s ‘satub 
-edwod sap saunatiajue saduatiadxa sap 


A 


LT SAW Ne auuatipeued adinby 


sonbisojouyoa) SJIOJSUBIT, 


ansst asuodas AUN JLOAIIAJ AP Je SLOJ e] & 
sauuauiae Satubedwod sunaisnjd ap ayundes 
ap S8B9UUOP ap saseqg Sa] JabOWa}ULP UOly 
-PLAR] ap JauUOSsiad ne Jawad awajsAs a] 
"NIV) ne 1g) Np uolzedioiqied e] ap auped 
3] suep addojaAap ‘Jausia}UT INS apuoy 
]4No un ‘auuaae a4LiNdas ke] INS SaauU 
-uop ap abueyda,p awayshs a} Jaquasaid 
Jnod aduasajuod e} ap ajzyoud e Jq) 2] 
‘ajauejd e} ap 
3]]94y99,] e UaLige Podsues} a} uNs 
9}JUNIIS BP SUOLJEWJOJULP 
abueysa,] 1LoAnowoid ' 
@ ayleaei} ‘aydayres \ 
ap sjuawassijgeja,p ja 
sauuauiae Satubedwoo 
ap ‘SjuawWaUaANOD ap sjuejUasaidad 
Sap }tunal inb jeuolzeusajuL adnoib un 
‘NIV Neases 87 “0002 UNE GT 32 FT Se} 
Sued & Nal] na e (yJOMJaN UOL}eEUOJUT 
uolzeLAY 1240]9) NIV neases np 
a}eLpuoW adUaJaJUOD BWALI}ZeENH 7 
*sinayonpuod 
Sap uolje}depeai e] ap pieba] e ajep 
anbuo] ap Juawabebua uos ap ja apieb 
-JUPAR,P xNeAel} SAS AP adUeSSLeEUUODAL UD 
yetoads xud un Jausiadap nA 4sa/s ‘1q) np 
‘YRS UOSaLDL bIDGIOg 
‘21N}0]9 ap JauLp ny 
“a}LNpuod Ua 
JIURLWOJJad Ine] uns 
saededipuey no saabe 
sauuosiad Sap sajinpai 
Sa]JaNsiA sazioeded 
Sap sajqissod sjayja 
Sa] Ins ‘systjeieds 
UOLJERLGeYOY 
JaAUg JO UOLJeLIOSSY)] 


Jed ajipai99e ‘aauinol-twap aun,p 
dJLEULWAS UN e Jaysisse nd yuo sjued 
-L1yed saj ‘sayjansn suoljerjsuowap ja 
SUOL}eJUaSAId Sd] 313NQ “UOLJEWOJULP Jo 
SaapLp abueysa,p janziqey wnsoy a} anb 
snjd ualq je} Jatjaze) ‘aauue 33a) 


"JuawaouUeUY ap Salusiuebi0,p 

Je uolssaid ap sadnoib ap ‘stwied ap 
JOURIAL]aP ap Jo UOLZeJUaWa]ba1 ap sewsiU 
-ef10,p sjuejuasaidas ja sialtquawadinba 
‘SIBLSSOMED ‘9JLNPUOD ap SiNa}LUOW ‘UOLze} 
-depea ua saysieiads QoL ap snjd tunas 
® Jalja3e) ‘1q) 2) 4ed asiuebio ja auleued 


"OJUOIO] AP aqua) UL} LWIEW MatAsoo}g ne 


000Z LeW Q ja G Sa] a]NOlap jsas ‘saaded 

-ipuey no saabe sauuosiad sap JaAe 

JUR]LEAI} B]LGOWO}Ne a}LNpUuoD 

2} e uoLje}depeas ua Sa}S1]eL9 

-ads Sa] nod uaipeued saijaze 
eWgLIZeND 3] ‘OOO? elwouojny 

“LUBA eB Ja SINOD Ud WQI-L0) 

dAlzelIOsse aydiayIa! ap sjaloid sap 

93NISLp JUO 1G) Np ewiyueW sydaydear 

ap adinba] ap saiquaw sa] }@ WI) ep 
Juejuasaidas a} ‘uoLUNad e] soudy 

“aWLUeW 

yodsues} Np uatpeued inayas np ainafew 

uoljzednd90a/d aun jsa sade]b sa] suep 

UoL}eHLAeU 7 “AANAN-aa] ‘S,UYOL “3S ap 

(WGI) auuUewW anbiweuAp ap 3nj}14SUT) 

ap ayeAeu uoljoNIySUOD ap alho}OUYIE} 

Ua BYydaYyII ap adnoig np jayd aq Jed 

dquasaid “Wopeiqe] np abie] ne sade 

ap saahieyd xnea sa] suep saJlAeu sap 

jUsWaPOdWOD np uolzIpsid e] INS asodxa 
uN 4N} UOLUN|I e] ap jUe}LeS JULOd 34 

“SWLJUEW AYDIBYIA! &} JUBULEL 

-Jed Ja Juahbeinodua iNb aydaYIaJ ap ja 

SaNbDLUYII} S9}LWOD Sap a}]dwod JWYNS 

e] ‘ayeAeu anbiuedaw e} ap je SaJLAeU 

9p UOL}INIYSUOD ke} AP ‘a}eAeU 91N99} 

-Lye] ap anbizeid e) ap ja aduaLS e] ap 

‘Ye)] ap JUswaUeAR] e aDeSUOD aS ‘EGRT 

@ aJUOWAas UOLJEPUOJ e] JUOP ‘a}9L90S e7 

"Jea1]UOW ap a}ed0) uoLWes ‘(siaauLbuy 

auLIeW pue s}a}LYDIy JeAeN Jo Aja190S) 

JWVNS &} ap sdwajuud np uotunas e} 

ap 9}04,] 31239 10) 2] “0002 Ae ¥ 9] 


SLYOUSNVY]T SAM YULSINTAT ALLANTITIOS) “W GIAVC 


‘saiqpinp sjsodsuvyy say [1a] agianzas yy anb saxajdusoo 
issnv sauggord sap v jnas sanboyp s nad au (***) Anajov unony 
(°7*) JUDAD] BD AAISAL AP AINUNUOD suoAap snoUu Ja (***) sanbisojou 


-YII] SHAAIMMNOIIP XNVD IPAS SIAGOAG SIULAOUZ P Jv suoAV SnNONT 


1002-0002 
a}januue anasy 1q) 


*aauue,) ap sino? ne 
Sa}iej Sanbiuyda} suoyejuaseid je suoy 
-EILUNWIWOD Sap 9}]a9 Je ated yey 1G) 9} 
JUOP SUOLJEDOSSE ja S2}LWIOD Sap d}Sh] &} 
‘y2 abed e} e ‘e4aAN0J} UD “1002-0002 

ua saguaw Sanbibojouyre} spiaysues} ap 
S8}LALDe Sap sa}dwexa sanbyanb juaains 
*XNEUOLJEUII}UL Ja XNeUOLeU Sa}LWOD Sap 
e abais ja ‘uoesiuebio ina] uoIsedI0) e 
queinsse ‘saduasajuod Sap ja Sialj}aye sap 
‘SaILeULUIaS Sap e added ‘sasabuesja 
suoljebayap sap a}jianave ‘avajzsiuly 9} 
JassasjazuL yueAnod sanbiuyrs} sap uoy 
-N}OAd,] J}]LeAUNS JauUOLssajoid jauUOSIed 
uOS ‘LSULY *LG) 3] Jnod sajuoud sapueib 
3p jUaN}y4su0) sanbibo}ouysa} syuaw 
-aublasuas ap UOLsSNjjip e] Je ajenb e7 


son bisojou 


SLUTASNVUT 


“a}ALjonpoid e} uns 
anb a}uindas e] Ns Jue} anbysuaq Jaye 


UN JLOAe JUaANad UOL}e}IULp sawWweIb 
-oid sa} anb abeuuoiwed ap sasudaijque 
xne JosjuOWap e asiA ajojid awweiboid 

a] ‘uLOsaq ne ‘sadL{aILp saubl] sa] Play 
-[POW ja S$}e}NSa1 Sa} elanjeAa aydiayIaI 
ap adinba aup ‘ayundas e] e UOl}e}LDUL Pp 
sawwesboid ap LALNS 9] Je AJAN@ Ua as. 
2] Inod apie) ap JUaALodai siuf-s}e}q sap 

Je epeue) np (Ssuolwed ap ja sngoynep 

soied) saquedioiuied sasudaijqua saq 
“sinainsse Sap ja 
abeuuolwed ap sasudasjua sap ‘}ea1jUOW 
ap I}LSI9ALUP,] ‘XaGenH Np ajiqowojne 
goueINSSe)] ap 9}9190S ke] ‘abeuuoilwed 

Np auuaipeued aduely)] ‘ayuNdes e] ep 
UaLpeued ]LasuO) 2] ‘epeue) spodsues 

8p BL{NO1 vJUNDaS ke] ap UOLWDALIIG e] 


‘uolqeijsiutuipy Ayayes sale) 10}0W }eapej 
“SN &] adnoubas ajuLofuod aatzeL{LUl 9339) 


“SOJLE} LAN Sa]NILYaA ap soied sunaisnjd 
suep SINOD Ua JUBWaT]aN}Ie siLiNdes e] e 
UOLJEJULP SeINsaul sep uns Jueyod 
a}o}ld awweiboid un e asisse p JUaAlas 
10) 2] 4ed sguaw sinauaque xnerei} ap 
$10] Sal]gej}e SadU}aILp seubL) seq 
*suodsuel 
Sap a}IeIW49)] Ja aJoINs e] JasLwIydo 
Jnod uoljzeJUawa}ba1 ap sawsiuebio ja 


sanayiodsuel} ‘sinayanpuod xne saqsid sap 
asodoid jlande1 3] “adAJas ap sapouad 


sap sainay ZT e uolzezLWL] e} Je ‘anbize4 


®] ap uolysab ap sawweiboid ap aiAna 
Ud ASLW e] ‘soda a] Jo UOLZeJUBWI]e) 
‘guatbAy,] Jueyono} sapnziqey se} ‘soda 
ap jo ]LeAeI} AP SaJLeOY Sa] ‘a}sod jLeAeIy 
3] INS UOLJEWOS ap sawwWeIbOId sap quaU 

-uaidwod saapuewwordal sanbijeid saz 
“podsuel} ap sapow sa} sno} suep saunsaw 
-31]U0D SaSJaALP ap ayewiydo uolzesyyAN) 
ins Sd9gUUOP Sap ja aANa Ua aSLW ap 
saibajze1js sap ‘sjatjuassa sjLey sap ajuasaid 
]lande1 3) “spodsues} sa] suep anbdiyey 
2] © 3}3N] ap aaitjzew ua sanbiyeid 
Saina}}lawW Sap jlandai un aijqnd e jq) 
9] ‘aquue a}}9) ‘anbiqe} e) ap uoLlysab e| 
@ 121} e inb ad Ua SUOLJeIOL]aWe Sasnaig 
-WOU ap a}L9SNs e aYydaYyIA! 93399 9jnNo] 
“SaJLAeU ap Sabedinba sa] ja auUaLe 
UOLJE]NIILD &] ap Suna]O1}UOd sa} 
‘souuatiae Soup] ap Sajojid Sa] 
Jo SaWLJUeW Sajojzd saj] ‘soulez}AN 
S8]NILYIA ap SunayNpuod saq JUASLA 
XNeAPI} S39) “AYIYIE ap Sud 
-assijqeja Sap ja Jauysnpul Jnapes 
3] ‘SLUP]-S}2}9 Sap JUaWaLaAnob 9} 
‘SOULAOId Sap ‘xNelapas Sawsiuebio sap 
IAP UOL}EIOGE]}OD Ua ‘a}LNDUOD ap sjuabe 
Sap anbijzey e] uns saAljeLoosse Saydiaydal 
Sap e adioqued ja sapnja sap suaw 

1d) 2] ‘08 seauue sap uy e} sindag 

"1aDe}dwWa 9} ap xna}N0d do} no 
]GISSOdWI BaALS ]LS ‘SUOLJILI}SOI SaULeYId 


queuuahow JaLsuaAes} 9] 19}10]dxa,p Jow 
-Jad apoyjaw be] ‘aAaja dol} sa anbsu ap 
neaatu a} anbsio7 “epeuey) np JaisiaAes} 
Jed suostel) sa} Seynoj 4nod sjuasayod 
JUawWa]qeuUOsLel anbsu ap sad.puL sap 
aiinpoid Jnad w AS epoujaw ke} ‘2y4e1} ap 
SaauUUOP xNe ‘jURaUIA Sed 9] ‘Ja VaLpNja 
uosLel} e] e Saidoid ajnoy ap saguuOp 
xne adULquo) *|q) Np xnenes} sa} sed 
aaUUOlPaliad ja ‘98S ua ‘apAjoyzes4s 
ap gqIsuaAtuf,] e JuLod ne asiw — (WS) 
anbize4s-isenb JuayeAinba awiaysAs np 
apoyujyew e] — anbijyewuojul uolesyapow 
ap ]44NO UN asijtyn apoujaw e7 “Suatjnos 
sJalsuaAes} XNe sayqeoudde aqunsas 
ap SAW1OU Sa] ANOd apijOs asisse aun 
ALUINOJ & YURSLA 1G) Np autayey anbuo} 
ap awweihoid un,p Juawassijnoge} 
ys ‘anbsu np asAjeue) uns aapuoy 
‘QPOYJOW 9732) “S191]NOI SJaLsuaAeI} Sap 
J}9INS e] JOULWA}ep inod apoyyow 
3}JaANOU |UN SLEWAOSEP 9}SLXd }] 
“sjuaplooe $a] Ins sajanbua 
Sd] LSULE J9}L9e} Jo S8QUUOP ap dyad Pe} 
JtuaAaid e Japle yeuinod uolzejue;duit 2/9} 
aun,nb xnap sno} JUsUUaLAUOD SLuf]-S}e}3 
Sap Lnjad Ja epeue) np spodsues} sap 
9}uNnd—as e] ap neaing a] ‘yauoiae) ap 
aie) e Ja abejoyld ap auiged e} suep 
SLOJ e] © SaNZS ‘JOA ap saauUOp ap 
Ja UOLJESIBAUOD ap SaULqWOD 
sinaijsibeiua,p Udy 
-eSL}LIN] JuasLuOd|id 
‘9661-S66L Ua 
1d) 9] 4ed aauaw 
dydayIa1 auN,p 
quejnodap ‘suoly 
-epueWWOIA! Sd) 
‘JOA ap Sinaijsibaiua sap yewijdo Juow 
-39e}d Wa) JUeYyINO} suoLyepueWWOIaL 
ap apnja,] sUdaijua JUO UOLJeL}SLULWpPY 
UOLJELAY ]eJapa4 “Sf ©] Jo epeue) 
swodsuell ‘aUUaLae a}uuNd—as e] UNS 
UOl}e}UaWa]baJ e] ap UaWexa UNpP shew Uy 


SLUOUSNVY id FULSINIJAT ALLANATIO‘) JA] GIAVC 
j V aie j ~ a - i P ry . P 4 . °. . , ~ - ao 
INDIGOJOII SNIG JP PPVIYJI snd NDISIA UN JAOGSUVDAL IP NVISIA 
ri / f he i ; - L 4 
(JOU ODN DAINI YD YDAIN QIAIMND RS 750 MUO97 2 7 yr 
10U 2] tID{ D 1 1qlséJuo? ( ) ALOOJOUY. J 7]J9QHOU / / 
‘APUOMUL ND JOS 11D /DUOLTIDU z40dsuvaq IP WUVDISIA 


[VAP] IFUL Np {IJOP IS Ip 


anb suiou ap uats : {149a1GO as4JON 


7 


1002-0002 


ayanuue 


Wa Lu 


) 


; 4 
acm | 


Ie ae a 


“Sd}LALJIE,P INayIas ad suep anbizey 
2] ap uolysab e} unod aydiewap aina}jLaw 
2] JAULWa}apP e JUOJapLe saj] s}e}NSai Seq 
“sansa sasuodas sap asAjeue] e Jueua}ULeW 
juapesoid sj Ja ‘ajanbua) Ja aiLeyUawWNdOp 
QYDIYIE &] BULWU9} JUO SINaYDIAYI Say 
‘anbizey e] 
31}U09 9}3N] ap SaaAnoida sainsaw sap ja 
]lawwos ap sajDA0 sap ‘sualdLUYyIa} Sep 
]LeAe1} BP JUBWAUUOILAUD) AP ja Sainay 
Sep 3}dWOd JUOJpUaL SadLPeILp saubY] 
Sa) ‘Suauiae sinayodsuel} sap ust} 
-31]Ud,P SAadIAJas xne Saauljsap anbije} 
2] ap uoijsab e] uns sadLyDeuLp saub1 
ap Uudlze1OGe}a) JURSLA Jafoid UN gdue] 
juO epeuey spodsuell ap apLALD uoljzeLAe) 
ap UOLWAILG Pe] 32 1G) 2} ‘Syoudsae/p 
Udl}d1JUI,P SUALILUYIA} SAP ]LeAeI} 
ne saaiosse saatjnbawl sainay sap ja 
$Sal}s ap dAaja aubap np sjuaidsuo) 
“sobe 
SANaPNpuOD sap sazNIyYLp Sa} Januaje,p 
Sa}qiydaosns [1S spigtsodsip sa] JauLWajap 
Jnod s}e}NsaJ Sa] e1astjtynN aydaydes ap 
adinba7 “sabe ja saunal sinajyonpuos sap 
e jadde yey aye ‘uosLeuvedwod ap suy xny 
‘“abepuos un ja sauleynd0 sjuawaAnow 
Sap apnje aun ‘a}LNDUOD ap UOLZe]NWILS 
ap slessa sap ‘uoissnosip ap sednoub 
ap uolzestuebio) puaidwod apnjayq 
“J9}JUOWINS Sa] ap JuePaUWWAd 
Satba}el}s Sa] Ja sabe sunayonpuos 
xne SUOL}IASI9}UL Sa] JUaSOd anb sayznod 
-YjLp Se] JaULWeXa p yng inod e suoLjIas 
-JajuL xne sabe sinaynpuod sap asned 
ud JUe}JaW S}UapPINIe xne JUeNGLI}UOD 
sinayes Sa] INS 1q) Np apnjza aup 


1002-0002 


“awtyuUeW Yodsuel} Np inapes 9] 
suep 49d ap BAN Ua ASLW be} AP aNA ua 
sanbijyod sap ingeja e epeuey syodsuely 
juoJaple inb uoljenjeAa,p sapoyjeaw sap 
anb isule saduyeLp sauby sap eiasod 
-O1d aydaYyIaI ap adinba) ‘sunayjLe Jeg 
‘IIA ap BpOwW Np uolzesoljawe) jo 
‘soda. ap ja }LaWWOS ap sapnjiqey sauuOg 
ap UOLZSINbIe) ‘UaLpedILD awY AL np 
uOLsUaYyaidWOD aina}jlaw auN ins saapuoy 
anbizey e) ap uOoLjUaA|d ap salbaze13s sap 
Sajojld xne JUOJaUbLasua INb UOLeWO4 
ap saynpow sap elayodwiod jy] ‘anbize} 
2] ap Jaspuabua,p sayqiydaosns sineqoe4 
Saijne sa] anb awaw ap ‘sa}OjLd sap jLeAe1} 
JP JUIWAULOILAUD)) Ja BLe1OY] ‘SAyde} Soa} 
UOLJeIapLsuOD Ua eIPUsd sWWeIHod 27 
“SULOSaq Sina] e 
a}depe 454 un,p seuby sapueib sa} 99e13 
a}insua UO Sjuedioied saq “stuf)-sye}4 
xne abesn ua sapoyj}aw Sa] JAULWeXa,p jo 
dYIayIaI e] ap S}tQalqo sa] aipuaidwiod ap 
‘suotzednd20a/d sina] Jawudxa,p sjuasaid 
SJUCUDAIAIUL SasjNe xnNe a Sunazewie xne 
‘abejojid ap suol} 
-eJjSLuLipe xne 
‘SOWLJLIEW SazO]Ld 
xne uolsedo0) 
guUop eB ‘1002 
Jatauel ua anua} 
‘uolunad aun 
“agquue 


93999 JaljueUd 
Uda SLL 9}9 e SAWIJLIEW Sa}O}Ld Sa] nod 
(49d) anbuyey e] ap uowsab ap awwesb 
-oid un ‘suadsns ua saainawap abejzojld 
ap SUOL}SANb ap a}JaviazSLuLW anAdady e} ap 
ye spodsues} sap 9}uindas e] ap neaing 
Np suolzepuewwWoda! XNe azLNs aLey INO 


Sanbiwouobia sinaze4 


1002-0002 


“QUJSNPUL] ap suoesiuebio sap uOLeL0G 
-P}]}09 be) JLua}qO,p sdUeYOdWL) JauUbNOS 
ap sed anbuew au jy ‘ayoneb paid inod 
Jnaze19]999e,p sayepaed ap uolzeye3sUL] 
ya uoL}daduU0d ke} ULba1 JUeAAP SadLIZDAILP 
Saubl] ap ade}d ua asiw e} e Juawapuo} 
ap JLAJaS }LeJAap apnja,p Yoddes 34 
“sayNIYLp Sap juasod 
UOL}eSHLAN INa] Ja UOLZeTeRSUL Ina] anb stew 
‘Sains JUaWa}e19uUab JUOS ayoneb paid inod 
inaje19]999e,p sajepad sa] anb ajaAe1 UO 
sje}Nsai Sa] ‘sanbiuyIa} Ja sanbiwouohie 
sashjeue sap ja sanbiuyde} SaauUOp ap aseq 
3UN,P UOLIN}LYSUOD e} ‘INd}e19}999e,p adA} ad 
ap LUNW a}NILYaA UN,P a}LNPUOD ap ay Ie} e} 
ap asAjeue)] JuaLeyodwod xnenrel} Say 
‘abesnsaw ina] Je abesn ina} uns 
Sd9UUOP Sap L}]Landa1 JUO Ja ‘S}LALSOdSip 
S20 ap aiquou 
uLeyad uN/p 
uolze}]e4SUL] 
ya uol4dadu09 
e] anjea UO 
sanayodieyd 
Sd] “Juaw 
-Wwade Nal] na 


e inb aysneb 
paid inod ina}e19}999e,p sajepad ap 
UOLJEN}JEAS aUN,P SANOD ne saile}UsWWOD 
Sind] Ja]NW40J & S9}LAUL 9}a JUO SiNaqe] 
-]e]SUL Sap Ja SjUeIUIGeY Sap ‘sinayInpuod 
Sap ‘Sa}sLuouobia sap ‘a]Lqowojne azinp 

-UOD e] & uOL}eIdepeas Ua Sjadxa saq 
‘uoljsanb ua SawsoU so} 
Jaioqgeja inod sue xnap auuop as a}LWo0d 
2] ‘OSL)] ap SasjUOdUA! Sap S10] aNpuajap 
elas inb ‘epeuey np uolzisod e] JuLod ne 
a4}JewW INOd ‘aJaL}NOJ UOLZe]NIILD e} ap 
SjeuUOLssajold ap ja ‘a}LGOW Ua ja UO} 
-P]UIUO Ua Saysijeiads ap ‘sajbnaAe sap 
UdLPeUeD }LaSUO) Np Saiquaw ap asodwod 
1eAe1} ap adnosb un Luna e sajbhnaae 

$2] INod uaipeued JeuoLzeU 4NZI4SUT] 


‘ajdwiod ua sasud 
qualos INqQNd JeJa}UL)] Aap asuajap ap 
sadnoib sap ja ualpeued JUuawWauaAnob 
np sasaynoipied suoijedndd0a1d sa} anb 
xnalonos ‘3}LWOd 39d e aUUALpeUeD UL} 
-edioiped e}] aindde jq) a] ‘and be] JasuaA 
-b1} e SajueAOA}eW NO sajHnave sauuos 
-1ad $a] Jape inod snduod ‘suojaid sap 
UOL}UDLUL,) © Sa]qisse2de UOL}eSL}eUbLS 
ap XNaJ $e] JUeUIaDUOD (UOLJeESeWLOU ap 
a]PUOLJEUJA}UL UOLJeSLUBHIQ) OST SeuOU 
Sap Jaioqeya e 4sa shed ¢T ap jueuaroid 
Sjuejuasaidal ap 9Ws04 a}LWOd UN 
“Juawanbieqwa,p jauieyew np 
UOL}eSLLIN)] ANS jauUOSUad 3} JAWIOY ap 
aoueyodut) aubynos Juawajeba uo sjI 
“9 }LLgisseo9e)] 913L0/99e e& JURSLA Senbiequa 
Sfigisodsip ap jutod ne asiw e] je anbiw 
-ouobia abejuerep Juawanbiequia,p jine} 
-nej un,p Juawaddojanap 23} apuewwodad 
UO S)L ‘Sanua}qo saguuop sa} asAjeue 
MLOAe Saidy *JUe}NOL }LNayNe} Ua JUede]}dap 
as SauUOSIad Sap Saja JUuaWaJalNIIWed 
‘sjuedioied sap SuoLuLdo Sa] 9}191]}0S UO 
2 apnja,) ap saseutwjaid suoisn}au0d 
$8] aJUasaid JUO SINdYDIAYD Sa} ‘O00Z 
JGWAAOU Ud Nua} Jalja}e UN,P S107 
“sadeoipuey 
sunabeAon sap xnaf xne a}yLGe}de0Ie Ina] Ja 
UOLZeSHIAN,P 94LIe} JNa] “JOD una] ‘suoLAe 
S}ijed ap sadA} sjuaiayip Sa] JaAe 9ayL]Lq 
-lyedwod ina] ‘abesn ua (saooe,p sadwes 
‘SQIUJEAV]A SAWOJ-Saze]d ‘Juawanbiequia p 
sjinayney) spiqisodsip sjusayip sap siquiou 
3] Ns suolysanb sasiaALlp e NpUOda UO 
Sjuawadinba,p sjueduge sa} Ja Suauee 
sinayodsues} Sa} ‘Soutenpiodoise sajuoyne 
$2] “SuUOLAR S}Ljad Sap piog e seded 
-ipuey sinabeAoa sap Juawanbiequa } 
J9}1Le} snod syuawadinba sa} ins says 
-194IA1 BP ANA Ua SaQUUOP Sap AL}]LandeL 
ap SLwuad e auualpeuedued ajanbua aun 


aTLqissa2ay 


C[ vey Ue SJUETITES SJE 


"s]lel Sap ja 
ano &} ap ainsn) ja JUeINgued ap uoly 
-PLUWOSUOD e} jiNpas inb anbijsuajeed 
aun ‘Sinos ne aduejsisas e} JUBOaWe 
saibog sa] anb Juawajeba juajeAo 
sLessa Sd] “JUaWaTLelap ne adue}sIsal e] 
38 a4LGe}s &] J1OLaWe inb ad ‘yLe1-anoL 
UOLJDe19}UL] Bp JUe}NSe XNesiaAsuel} 
SUOJa $d] }INpas a]Ge}UaLIO 310s alboq 
3] anb zLey a] ‘snd ag ‘a}uNdas a3n0o} 
ua UOqIeYD ap aiLejuawayddns spiod a9 
Japodsues} JuaAnad saibog xneaanou sap 
sadinba suobem saj ‘sanbisseja suobem sa} 
anb SuLOW ap gq] 009 € JUasad s]L aWWOD 
‘anb JUa}aAe1 s}e}]NSaJ Suatwaid seq 


eLaq}y ua xnauLunziq sajqes 
sap Yano jal e uoljze}L0}dxq 


wn 
= 
5 
i 
c 
a 
oO 
Ss 
o 
S| 
oD 
a 
2 
4 
3 
S 


“spoojioy fo UolDLI0Ssy 
UDIUAWIY) ap sinj Ajpowwo) yng 40f 
Wip1bOld ¥INL, 107 7Ybla1y paduoapy) ap 
aiped a] suep ‘opesojo) ne ‘ojgand e 
SINOD Ud JUCUAULEW 4UOS Sessa saijne q 
"epeuey np saydiayIe1 ap jeuOL}eU ]LaSUO) 
np adepins ap spodsues} sap aibhojouyse} 
ap aijua) ne sadons Dane Lessa) e SLI 
939 uO sadAjo}o1d sa] ‘aqinod ua Juaw 
-3HOdWOD UOS ja a]NILYaA Np anbiweuAp 
JUaWIAPVOdWOD 9] JaLpnja,p JUe}aWJed 
SUOLJE]NWIS Bp alsa} NY uaba] WNLULW 
-nje ua uoqieyd e uobem un Jadinba inod 
SdYLPOW 9}a JUO SaLbhog xnaq “sjueaber 
-nodua s}e}Nsai Sap QuUOP e ajqejUaLIO 
sasipueydiew ap uobem ap aiboq ap 

adAjo}o1d un,p uoLenjeAa aup] 
“SOWIOU S8D B JAWOJUOD 9S ap Sanua} JUOS 
stuf]-s}e}J xne sjafes} sap Juawaialjnbas 
quanpaja inb sauuaLpeueD SAAL}OW0I0} 
Sa] anb 1a}0u y ‘sajuenjjod suoissiwa 
Sa] JUeUIaDUOD (Wqq) AouUaby u01q{9a}014 
]eJUSWUOILAUJ *S*f) ©] AP SaW4OU Say}aAnoU 
xne JIWOJUOD as e ‘abedei}e1 ap Sj] 
ap SINASSLUINOJ Sa] Ja Sa}UeSOdWOD ap ja 
SINIJOW ap SJUCILIGe} Sa] JUBWaJaLNIIWed 
}NO} Jo ‘AULeLAOay YOdsues} Np suuaip 

-PUeD ALI}SNPUL)] JUOJapLe s}e})NSaJ Seq 
‘ualpeued 2}xa}U09 
ne ajyiqeoydde ina} ja aiAned ua asiw 
4Jna] ap 30d 2a] ‘anbubo}OUYIe} azUNJewW 
ap aibap ina] uojas issne stew ‘jueing 
-12) BP UOLJEWWOSUOD ke} Ja SUOLSSLIA Sap 
UOLJINpa ke] ANS Sjayja sina] UOJas JUSW 
-a]nNas UuOU Sajzepipued salbo}OUYIa} sap 
JuawWasse]d a} JUBUUZIdWOD xnNeAed} S97 
qUeINGIeD BP UOLJEWIWOSUOD e} 34}L0199e 
SUBS SAALJOWOIO] SAP SUOLSSLWWA Sa] 
alinpas ep jue}eued saibhojouyIe} 

S92] INS ayduad as apna aijne sup 


1002-0002 


a}januue andy 1G) 


*SUOLSSLUD 
Sap UOLINULWLP aUN JUOP elauULeUa 
JueINGJed ap SULOW JULWWOSUOD ja S}URS 
-sind snjd sajapow sap ied janpeib Juaw 
-39e]dwWal 1nd] “SUOLSSLWa Sap 1230} Np 
juad “d QG ap sajnas sajja e sajqesuodsai 
JUOS SIALJOWOIO}] Sa}}LALA Sa] aNb ajaAas 
sinaydiayd sa] Jed aygnd yoddes aq 
“SLUpe XNedALU Sap edap 
Ua JUOS 9}0ze,p SapAxO,p SUOLSSLWA Sa] 
‘sed xnap Sa] suep SLEW ‘aUL}9D BP SILPUL 
ina] Je anbytoads assew ina] ‘a}LSOISIA 
Ina} Jed JUaayLp JUeINqued ap sadAj xnap 
Sa] ‘anbisse}) yng ajO1Jed ap sed e 
yinpoid jsa a}Ssa1 a7] ‘ualpeued jsenQ,] ap 
XNaULWIN}LG Sa]qes Sap JualAoid epeue) 
Ne ISIAN asLeLAOWa, JaSaLp JUeINGUed Np 
quad ‘d gg anb ajaAad e aYDaYIa e] 
S9AL}OW0I0] ap 
SUOLSSLWA S32] INS jaSalp sjueINqied 
sap a}ijenb e} ap sjajja Se] alpnjg e 
1) 2] ‘SaAOWOI0) ap sUOLSSLWa Sap UO}A 
-INpel ap auuaipeued aibazeijs aun sNgeza 
e epeuey) spodsuell Japiep and uy 
‘sed a] JuOol 
-3}LOquia SadULAOJd Saujne,p anb puayes 
UO Ja anbyqnd aLoA ej uNs assazlA asseg e 
S2]NILYIA ap Jo SAaNDLUWe}—a SO]aA ap uoLjes 
-\44N) ‘Z00Z LLP “Wasuojne,p uolquazuL] e 
daganH 2] ‘SiNayLe Jeg *SO]BA Sad ap a}UaA 
2] Ja UOLJEYOdUWL,] SLeWIOSEp Jawad 
\9-LN|9) “Sanbuy~aj—a SojaA sa] uns Jueyod 
SaJLGOWOND SapNILYyaA Sap a}zLINIas b) ANS 
juawajbay np atyed e] 1L0Aa1 Inod epeuey 
syodsued) e apljos JUaWapuUo} UN LUINOY 
JUO Snudaygo sjt}tsod s}e}}Nsa1 Sq 


1002-0002 


“SOJQA Sap SedUeWOJad Sa] INS LeU 
-uoljsanb un e npuodai 94insua 4wUO S)] 
"]e}0} Ne W} OOZ GZ ANS SjUdIaYLp SOBA 
dP Sa}QPOW GT ap Lessa} Le} JUO SaiLe}UO} 
-OA O9E AP SMd “0002 21q0390 e unl ap 
‘SQUUBLPEULD Saj]LA aiyenb suep sanbuya}—a 
SO]9A Sap Janjeags e }Le}SIsUOD LNb ‘QgQz 
sanbuj2aja sojaf yeloid ne saieuaped 
Saijne sinaisnyd Ja Jaqany np sanbu} 
-Ja]9 SA]NILYVA Sap UoLeJUaWLIadxa p 
31}Ud) 9] J9aAe 910qGe}]09 e Iq) 2] 


"10, MAN 
ap ja ]e91}UOW ap Lxe} ap Sinajyneyd sap 
UOLJUSUL] B aasLueHIO elas adAjo}OId Lxe} 


Np uoljeuJSUOWA|P UN ‘SUOLSSLWA,P XNedA 
-LU SaS Ja JUBINGIeD ap UOLJeEWWOSUOD es 
‘anbiweuAp juawayodwod uos judas 
-nsaw inb $aj01}U0D siessa sap saidy 
"JUR]NOL }LNaynNey Ua ANayyneyd uN 
dijtanooe issne ynad aytnpuod ap aysod 
J] *S}UL]NOL Sjinayney xnNap slyjLendde /p 
9}19ede9 e&} Ja aNbodOUOW aLiassoied 
aun ‘sajisodwod xneuaj}ew ua ‘aiaba} 
uoljINIYsUOD aUN ‘adBIYYJa Je aidosd UOIs}nd 
-o1d ap awaysAs uN ayo a]NILYaA 94 
‘AJUoY NY Juawdojareq pue Yyeasay 
Abiauj 33} 4140, MeN e&] ap salnueuYy 


rm) 
7%) 
= 
a 
= 
2: 
Se 
D 

“ 


uatznos ne ade1b JuLod ne sitw anbuzej}a 
apugAy inas}ndoidojow adnoib un je 

J euas ap WS) enbod aun anbn[uod ixe} 
neaanou a] “sLuf}-s}e}q - epeuey juLofucr 
awweiboid un,p apiba) snos ‘aguue 

9}}99 YIUIWWOD JUO INa}eAOU a}qisseIIe 


apuigAy ixez un,p abepos ap siessa saq 


"sainpio e suoLwed 
Sap je Sulequn sngojyne sap xnad “p-e-"d 
‘sabejuere p snjd a] ayo Juawabaye) 
NO S9YydeW Sa] ploge,p JaSLA ap sa aule4 
e XNalW 3] anb JuawWajeba JUanbipul sj] 
‘sanbsip sa} unod anb sunoqwe} saj inod 
xnabeyuene snjd UOS WW) xneua}ew say 
anb juajeaAas Sauleulwtjaid sje}Nse Seq 
‘ayNdLyaA Np Juswabayje) ap jo uoljeouqey 
ap sapadoid sap nua} a}dwod ‘ww) sulay 
ap Sa]apOW SJBALP ap sabejueAe-s}N0d 
ashjeue aun auedaid juawajeba 4UO S)] 
“SPANO}] Sa]NILYaA XNaiqwou ap Ssajueabixe 
$81} UOL}E}LO}dxa,p SUOL}LPUOD xNe Ja4}sLsaJ 
ap sajgeded ww) xneua}ew sap sanbisAud 
Sajaudoid sa] JauULWJajap inod anbizAjeue 
3]9PpOW UN g10Ge}a a}LNSUa JUO SINaYydIaYyI 
$8] ‘sjanyoe uoljejUaWa)bai e] ap ja 
gydiewW Np nea]ge} un Jassoig e UaLesiA 
inb ‘sanAesjua sap ja SaguUOP ap saseq ap 
UOL}E}|NSUOD ke] ‘AlLeJUBWINIOP aYyDaYyIa 


WW) ULe.y ap anbsig 


3UN Ud a}SLSUOD Ploge,p e apnja7 
“SpANO] Sa]NILUGA ap SULalL ep 
sanbsip ja sinoquie} sa] suep siaba] 
(WW) anbijjeyaw adu}ew e sajzisodwod 
Sap Jasiyiyn,p anbiwouoda 3a anbiuyra} 
aqyiqesiey e) JUuaLpNja sunaydieyo saq 
yUBWAaUUOILAUA Ja albiauy 


suoiynjos buyse) paivautbuz 


C([veqy Ue SJUET[TES SITE 


“sjuabijjaquL sHOdsues} ap sawaysAs saq uns 
yelpuow seibuo) 59 np sedans ne podde 
UOS AP 39 ‘O00? & 9661 AP ‘1aLW0S1}-91L2} 
-3199S ap a1}1} e UOSUYOL “Ww Jed dwosse 
yleAes} Np ‘uolzetdosse] sed ‘uoljeaiddej 
juaubljnos sandai sasuadwodas Se] “0002 
314090 €Z 9] OJUOJO] & AaNuUA|} epeue) 
LIS ap uol4dadas aun,p sinod ne [Js sap 
JuawaddojaAap np jLoJpua,) e JuaueWsad 
udi}zNos uOS nod a1oUOY aja e ‘1q) Np 
Jigndexa Inayap-xa ‘UOsUYOr “4 We} LM 
“DVVS &] 39 
‘eqo}LueW Np xnejUawWaUJaANOH sadiAlas 
Sdp Jo DULOA &}] BP daysiULW a] ‘UO 
-epyodsues) eyaqyy ‘epeuey) syodsuel| ap 
B91}NO1 9JLINIAS e] AP UOLJaILG e] JaAe 
uOLJeJOGe}]09 ua asijeal aja e Joloud 34 
*SJUR}SLX9 SAWa\sSAS Sap JUBWaIe}dWaL 
3] NO uolJedyLpow ke} Jabixa JUeANOd 
SOLIEUGIS SANE P a ‘YS|V JUBWAUUOILAUS 
un suep Sjuej}sLxa satwaysAs sap UaljULeW 
np sabejuere Sa} ja $}N0d sa] anjeAa 
juawajyeba yuo Sj] “Wajsues} ne sanbibo} 
-OUYII} SAaLUeg Sa}janjuada $a] aUJad 
JUO ja ‘eqoJLUeW Ne ja eYaq]y ua Suna} 
-PSL]LIN Sap SULOSag xNe ja sjauUOLje1ado 
SuLOSaq xne aipuodal ap YySiV awaysAs np 
aq9eded e] anjeAa UO SINaYyIIaUD Seq 


1002-0002 


*XNLIULAOI Ja }eUOLeU 
SJ9LL]Od SdiOD Sap UOLJEWOJULP SAdLAIAS 
xne s9ooe JauuOp issne nad jj “sod 
-dei sap Ja aijleuedwod e suoljzejLD sap 
uoljnpoid e] Ja Sa9uUOP sap UOLJe1adNIe1 
e] Jo alsLes e] JUeSLJeEWO Ne Ua ad1]0d ap 
Sjuabe sap ]LeAes} 9] a31]L9e4 inb auatznol 
94uNndas ap anbijzewa}a} awaysAs un jsa 
YSIV “SaduLAOId saujne xne awaysAs np 93y 
-Iqesajsues} &] aWAYUOD e (NYS) 2eqanD 
Np a]tqowojne adueunsse) ap a}al90S 
e) sed Jutod ne siw (aiaiznou ajzuindes ua 
sanbibojouyse} suolzedyddy unod) ysiv 
awayshs np azyiqesiey ap apnjza auy 
*sauLenqyod sajtAlqIe saq uns 
3}9]dwWO0d saauUOp ap aseq aun JanjysUod 
ap JoWad Jo UOLJEWOJUL] AP ayLiNdas 
2] a13nNoO Ua yLJURIeD j] “UOLJeJUBWA]baL be] 
Jo sayeloiawwod sanbizeid sa] suep sjuaw 
-abueyd sap e ajdepe aja ja Suoljouoy 
ap ynole) 1a3da99e Inod ajdnos juaw 
-WPESUINS 4S2 Ja SINa}eSIIN XNeiquiou sap 
SULOSaq Sap 3}dwWod JUal} awia}sAs 34 


1002-0002 


"sayeJUaWaUJaANOH sajyuojne 
Jo ‘SAILELAOMA Jo SJal}NO! SInapodsuesy 
‘SOILE}LSULI} ‘XNEULWI9} Bp S}Ue}LO}dxa 
‘SOwLJUeW SaLuBedWwOd : Yod np sazLAL}De 
xne Juadioiped inb sjueuaAsejzUl Sa} sno} 
31JUa UOLJEILUNWWOD e} e1azLLIe} Neasad 
3] ‘Naj-aied un sed JausajuT,p qiedas 
aAud anbiuosa]a Neasas uN ‘jaue!xXy 
neasai uUN,p uolzdadu0d e] BULWJA} 
JUO SINaYydIaY Sa} ‘jea1}UOW BP YoY ne 
Sa}epowlzNw suolzeiado sa} Jasijeuolzes 
ap ANA ua ]LeALJ} INa}] JURALNSINOY 


]e34}U0W ap Log Np a}01}U0) ap aijua) 


jeai]UOW ap WOg np uoejstuLupy 


*XNELUAWWOI SayNILYaA snod sawaysAs 
Sd] JURSIA SOWIOU ap UOL}EIOGe]a,] ap 
a]gesuodsal QS] ap jLeAes} ap adnoib 
np uoieqoidde) e asiwnos eas a)]3 
“Jaljaye,] e SawLdxXa sailejUaWWOD Sap 
JalWN] &}] & adSLAdJ aja e BWIOU ey 
*JL0UNO) apo) WIOJLUA] 
“SN Np ye plouno) Ayjsiway “S77 Np 
‘epeue) [IS ap ja EQUAWY SITP “Walqnol 
yo JLeLAOWAa} YOdsues} Np sauysnpul 
sap ‘spodsues} ap asialzew Ua SauLed 
-IXOW Jo SBULEILIAWe ‘SAUUALPeUeD Sa]e} 
-UIWAUJIANOH Sa}UoOjNe sap sjuejUasaidad 
Sop JUaLeANOI} 9S SjUedLIWWed Sa] LWIed 
"LOOZ JatAuel ua ‘*7°q ‘uoPbuLysem e 1d) 
3] Jed astuebio Jaljajze un,p uolsedd0} 
2 gipnja aja e auuoU ap jefoid aq 


*"JUdWAULWaYIe,P sinod 
Ua Sasnalabuep sasipueyewW Sap LALNS 9} 
anb awaw ap ‘aduabhin,p uoljzenjzLs ap sed 
Ud UOLJUSAJIJULP SLeJap Sa] Ja1OLjawe e 
eJINGuUJUOD 9WAOU a}}9) ‘sasnaiaduep 
SaSipUeYyIIeW Sap LALNS 3] 3a anbiuolz 
-da]a UOLEIYLWUaPL] JNod sabessaw ap 
Sa]quiasua Sap ja Sa9ULOP ap aileUUOL} 
-DIP UN JUeSLA aWAOU ap jafoid UN,p UOLy 
-e10geja] Ins Juaod xneAel} seujne,q 
‘Inapuodsues} awWaW ja 
]Nas uN sazno} JUOJasyAN LNb suoLUOo4 
ap jLeJUaAe abe} uN e JiAJas euInod qjq) 
Jauazew a] Janbne ade1b awaysAs unp 
uolzeqoidde) Ja xneLddawwod sayndLyaA 
xne saguizsap (qjq)) aue}sip azinod e 
Sdalpap SUOLJEILUNWWOD Sa} JUeYINO} 
@UNWWOD awWsOU auN,p uoL}e}da09e) 
SuO]eUBLS ‘3}LW09 39 ap SuoLjzesI]eal 
SHILWJAP Sd] LWA “SAWOU Saja} ap 
uolje10ge]9,] 4nod jeuolzeUsJa}UL INOJaUed 
2] ‘(OSI) uolzestjewOU ap a]euOL}eUIazUL 
uolzestuebiQ,] ap OZ anbiuyse} 9}1wW07) 
Np sazAlqoe xne JUsWAAL}Ie JUadioed 
epeuey spodsues ap sjuejuasaidal 
Saljnep Ja 1) 97] “uOLedLUNWWOD ap 
$9]090}01d sa] Ja SA9UUOP ap S}EWJOJ 
Sa] ‘aseq ap jauiazew a] unod saunwwod 
SOWOU ap JaSOdSLp ap jaljuassa }s—a JL 
‘TLS Sap yyoJd ap WnWLxewW a} Jas1} INO 
(11s) squabyyjequr 
Swiodsues} ap sawa}sAs 


“SJLALD UOLZELAL)] BP 9}LINIES ap 

sawaysAs sap aULYIeW-aWWOY Sadej1a}UL 
Sap udlze1oNawe) ja ‘gubajUL ayLndas 

ap awaysAs un,p uoljenjeaa] Ja JUawad 
-dojanap a} ‘sadeuaw Saijne ja SaAtsojdxa 
SalzeW Sap UOLWej—ap e] uNod ajuLod 

ap SaLho]}OUYIE} Sa] INS xneAel} Sind} 
tAnsinod juo sAed xnap sa] ‘aauue 2330) 
‘anbiboj}ouyse} uolyeAoUUL) sed ayLINIas 
ap sawwesboid sa} Jasoljawe e siuf-s}e}4 
S98] IAL JUBW}LO1}9 B1OGe]}OD 1q) 27 
9}LINIIS 


([TXRY Ue SJUETI[TES SITE YY 


"9]UNIAS ap Sainsaw xne sunayodsue} 
$9] Jo XNELUAWWOD Sa}NILYaA ap sinajonp 
-U0D Sd] JaSLglsuas ap ja suOLJeJJUL xne 

gpioaoe JUawWa}Le1} 3] SAed np ayjeysa) 

@ JASLJEWUOU ap ‘SUOLJIEIJUL Sa] INS SaauU 
-UOp ap aseq e} JaOljawep apuewWworaL 
JUO S]] ‘a}UNDaS e} Jaloljawe e Saaulysap 
SaINSAW SAP JUBWA]GeJOAeY JuUalesazjienzIe 
s}inb ja neaa.u e sabessed xne suoljIe4UL 
$3] Xxnauas ne JuauUald UOLJeJUaWa]baL 
ap SAeWSLUeHIO Sa] Ja YOdsuel} ap sasud 
-31]Ua $a} ‘SiNayINpuod sa] anb a}e}suod 
UO S]J “snqoyne sap ja sanbiowa-LWas 
sinaq}Ie1} Sap ‘awnNjOA puesb suobinoy 
Sap BWWOD ‘XNELWBWWOD Sa]NILYaA 
sap Jed sasiwwod neadiu e sabessed 
XNE SUOLPIEIJUL Sa] ‘epeue) ne ‘JuazLeL} 
SO]ELNULAOIC Jo Sa]eJapa} Sa}UIOjNe Sa] JUOP 
DILUEW P] QULWEXA JUO SINAYDaYI Sa] 
"900Z LLP neaalu e sabessed xne 
Sjuaplooe Sap aiqWwOU 2] aljLOW ap ailnpau 
e asiA inb azipediyjnw sAtjelzlul aun 
‘9002 UOlZJaIIg ap alyed je} ‘sadULAOId 
sinaisnjd Ja SauUaLpeued Ja} ap ULWaYd ap 
satubedwod sapueib say ‘epeuey spodsues) 

Jed aoueuy ‘awweiboid a) “L002 Siew 

Ud JULWJd} Sas NeaALU e Sabessed xne 
9}UNIaS e}] INS aydayde! ap awWweIbHo1g Np 

apiba)} snos auaw jeloid Jatwaid 3] 

‘adnoib np xneaei} sap 

JUaWANbLpOLad saaWOjUL SaNnua} UOS 

S1al]099 Sap Yodsuel} np sayqesuodsai 

SaUUAaLPeURD Sa}LIOJNe Sa] “IaqanH 

Np aLqowoyne adueinsse) ap 9391905 

e] Ja xneloutAoid sawsiuebio Saujne p 
‘OUR}UQ,] AP 38 DaGanH np syodsuell 
Sap Sala}SLULW Sa] ‘epeue) syodsuel| ap 

B91{NO1 9FUNIQS &] ap UOlWaIILG eB} ‘1d 

3] Juadioied janbne ‘saite}oos snqojne 

Sap a}aiNs e] INS a}seA snd swweiboid 

un,p aiped a] suep aiasuLs jaloid a) 


1002-0002 
joNuUUe DNADHY [Co 


"SJLJLSOGSLP SJBALP SAP BdLAJas Ua 
sadueWopied sa} ins Yodde un elabipas 
ayd1aydaJ ap adinba) ‘sandai sasuodai sap 

uolzejaidiaqul ya asAjeue saidy ‘ajanb 
-Ud] AP ULeILIGWe 4a]0A a] BUUOP1009 
SdDIAaS UOLJeYOdsueL] JLdNg 40 S10IAILG 
a}e4S JO uolzeLDOSsSy JeUOLIeN “*S'N eT 
‘9]UNIAS ap S}fi4Lsodsip ap sinaynqu}sip je 
SJURILIGeY Sap Ja SaulejOIS snqgoyne,p sine} 
-ONPUOD Sap ‘SAJLE]OIS SUOLSSLUIWOD Sap 
‘SJal}OD9 Sap Yodsues} np sayqesuodsa 
XNELIULAOId SaJa}SLULW Sap Sasuoda sap 
}LePLINJOS ‘epeuey syodsuell ap gay 

JUS 9] INS ayDUY4e ‘aLeuUOLySeNb aq 
‘sadnf sa] Ja “Wepes jo anbiyy 
-snode UOLWeaj}ap ap sawaysAs sa] ‘OaPLA 
SeIQUIeD Sa] ‘JUaWAaUHLO}a,p Seig Sa] SWIWOD 
S}UNIS ap Syilsodsip ap ayyLgey e) Je 
JUIWIUUOLJUOJ 9} ‘UOLZeSI]LIN,P aibap 
3] JanjeAa,p 3ng snod jLeAe a}]j ‘“aquue) 
ap SINod Ne agua aja e SLuf]-s}e}q XNe 
ya epeuey ne aAna ua SiW sailejoIs sng 
-o}Ne sap ayLwixoid e suojaid inod 933uU 
-n3as ap sjizisodsip Sa] uns ajyanbua sup 


om 
oe 
i) 
= 

2 
a 
ae 


DALELAOLAS 32 
3191}NO1 9}LINIaS 


1002-0002 


“9JEUOLJeUWaqUL WIQUeW 
uolzesiuebiQ,] ap saidne ja awijuew 
UOLJEWIOJ BP SUdLPeURD S}N}L}SUL Sa] SUeP 
inaze]nwis np uolyowod e] JUueUa}ULeW 
32} 1) a) ‘atbo}ouYyrIe} ap spajsues} Say 
JaSuUOAe, e JUaWabebua UOS e ajaply 
*sa0e]b sap arbojo}ewl)9 e] uns ja sale} 
ap awibei Ua 9a1}Ua,p Sa]baJ sa] uns seau 
-UOp Sap JUdUUaIdWOD ja Sade]b sa} suep 
uolzebiAeu ap SOLIeUaIS ap ]LeJUaAa abe] 
UN JUdJANOD SUOL}e]NWILS Sa7] ‘“awWWeb ap 
yney Sinaye}NWs sap injad e ajuaieddes 
inb neadaAlu uN e 4Sa jansiA nNpual aq 
“SOILARU SAP P1Og e AJLeSSaIIU UOLJEWIOY 
e] 8p aainp ke] JUeSiNpai ‘sade]b sa] suep 
UOLJEHLIACU AP SADILAOU SUDLIYYO $9] JBWUO4 
Jnod eipawi}jNW ja19L60)] Je jauayew sap 
J8 SdAL{De1A}UL SaNbDLUYIEY Sap ‘aTJaNULA 
aqijeai e} asijyn “(Jd Ans ausno} j!) xneq 
-Nod nad ‘unazeyNwWIs a] “adLAJas Ua SL 
dijo e Jold JUeUa}ULeW 4S9 [qj Np aloud 
un,p apiba,] snos eddojaAap saze)6 say 
suep uoljebiAeu ap inajyeynuiis up 


saoe}]b sa] suep uoljebiAeu ap 
Jna}e]NWLs uN,p uesda,p ajdwaxq 


‘saiaynoiwed suolzenyis 
Sap unod alpuadul a}UNIas ap seinsawW sap 
ye anbsu np uoljzenua}e,p sapoujaw sap 
Ja10ge]a,P ayd1ayIa1 ap adinba) e e1epuewap 
uo ‘aiLessadau abn a} UO Is ‘apnja) ap 
sje}Nsai Sap UaWeXa] e SJUCUAAJAIUL 
Sajjnep Jade a1oqe}]09 epeuey sHodsuel ap 
JWIJLUEW 9}LINIAS eB] ap UOLDAIIG CF 
"suoissnd 
-Jadai ap ja suoljenqis ap sasAjeue sap e 
souloyesedaid xneAei} Sa] a3ndexa JUawa}eba 
e adinbay ‘nay ap uolqouUl}xa,p sjauiazew 
SULELI9D IBA S9DIL,P aPLIYYLp }Sa Lnb 
‘Juawabieyrdap ap jauuN} ne Jaynoiwed ua 
S9SSAI9JUL JUOS aS SINdYDIaYI sa] ‘alalzew 
e] Ud AULEDUaWe-piOU UOLJeJUaWa]HaJ e] ap 
QNAd JUN Ja JaLIa}eEW 39 ap S}UadaJ Siessa/p 
asAjeue aun ‘jUP}SLXa ALPUBDUL UOLIDUL}X—a_P 
}8 UOLPa}ap ap Jaua}eW Np silejUaAUL UN 
‘SASLPURYIIEW ap SaLiIoh|}ed SajUdaIa}Lp e 
s9ld0sse sanbsu sap asAjeue aun JueYOdWOD 
apnjza eun.p jelqo) je, e sunabieydspojne 
slainbesA Sap auUaLPeUeD 9}}0]4 27 
“Juawabieydapoyne,p awaysAs 
Np S9dLI}eAV]ea SALOINOD Ja sjauUN} sep 
jUBWAaUYUOD Np Le} Np 
salatnoiped saynoyjip 
Sap juasod sailAeu sad 
ap piog e Salpuadul sap 
UOLJULYXd) Jo UOLWDEJEp 2} 
‘uoljUuaAaid eb] “juawiab 
-Jeydapoyne e suainbeia 
Sap piog e alpuazul 
a}LINIas e] ap awea}qoid 9] 
gipnyg & 1d) 9] “epeue) np 
syodsues} sap aqundas ej 
ap neaing np suoljepuew 
-wOdel xne asuodai Uy 
OWIL}LIEW 9}LINIIS 


"uolzelAe)] ap 

XNEUOLJEUJIUL XNALLW Sa] JaAe UOL}e1OG 
-b]]09 ap sue SLO1} ap JUaWassijznoge] Ua} 
-uasaidai sawuou say ‘jalns a] uns yLnsunod 


™ -ouy 75) awquew 2391905 


C[T2Y ud SJUETIIES SITE H 


]Lnb autayey anbuo] ap saydieydes sap 
Wo} ‘xNeAes} XNe ayeLmnsd UOdeY ap ang 
-UJU09 & 1q) 2} ‘aloud np abseyd yLeaesy 
ap ednoib np quapisaid ap 34313 y 
‘abeyjovap 
3] Juere aysnf uolAe uNp sadeyins sap 
abesAlb ap }e}9) Ns aysid ap jauuosiad 
3] }8 B4LNpuod ap abedinba) uoisideud 
dace juaublasuas inb jos ne abeiatb ap 
sina}e}9p ap Je19}UL) NOG ‘“ebeyovap 
ne Jauoi9e) Jnod sabuep aaeih un Janzy 
-SUOD Jnad ape}ap UOU ajab JUeULWe OD 
Uf) jos ne abesALb ap sunayajap sa} 
Jnod sajewiuiw aduewsojiad ap sawiou 
ap uolpepa e] e ja UOLJEIOgGe]a,] e ayjau 
-U01}dadxXa UOLINGLIJUOD es ap aduRSsLeU 
-u0dal Ud (JYIONNI) aHLAld uoijene) ap 
anbiuos3}9a]9 JUawWadinba) inod auuaadoina 
uoljesiuebig,) ap xud un nda e 1q) 37 ~ 
‘abeqaAnes-aydayda ap 
SUOLJUIAIAJUL S2] JUBWAaPUeIH azYyLDe4 IND 
39 ‘assaljap ua JaUdIae)] JUaWASLaId snjd 
aNn}ls Ja sabessaw sap Juawaulwayoe) 
319}999e awia}sAs neaAnou a) “faudsae) Ap 
Sqlg ¥Z & assaipe) JasjUa,p Jawad syize}O1 
sinajejNwWWod ap sabues auf) ‘“assaljep 
ap jeubis ne saguuop sad Ja10duoouL 
ye JauosIe)] ap uoljebiAeu ap awaysAs 
np uoljztsod ap saauuop 
$9] aulei}xa INOd adey19a}ULp 
}iNd4L9 uN asyiyn ‘1q) np yefoud 
un,p aiped a] suep aaddojaaap 


‘QU}RAOU astegolpes 9349) 
‘apuow 
3] suep Jnoped abejaAnes-aydiayda1 
ap suolzeJado sap saj}qesuodsai xne 
JUaWaUUOL{sod ap saauUOp Sa] Ja assaijap 
ap xneubls sa} JUa}ewWsues} inb abeyannes 
-9YDJ9YIII VP SazJa}es ap jeuOLpeUsazUL 
awa3shs unp WOU 2] S28 |VSYVS-SVdS0) 
‘ayjauuoyeiado uoesyi4n aun Jnod |ySYYS 
-SVdSO) uoebojowoY,) nda1 e saaibazuL 
(jeqo]5 juawauuonisod ap awayshs) Sd9 
S89UUOP Pe assaiJjap ap asijeqoipes sup 


‘anbiyneuosge Jauua}ewW ap s}UedLIge4 
Sap ja SINauUOLAe Sap ‘sauUaLIae saLubed 
-W09 Sap ‘sailenyiodosge suolzel}sLULWpe 
sap ‘aubewsa)jy,p Ja epans ap ‘abanion 
ap ‘aduUel4 ap ““-"Y Np apLALD uoljzeIAe) 
ap SUOLJEI}SLULIPe Sa] ‘SalyUOY NY 
UOLJELAY JULOE UeadoINZ,) ‘ayeUOL}eU 
-J9JUL BALD UOLZeLAR,)] ap uOLZestuehiC)] 
‘9104 ALY “SN ©] “VSN &] “uolzeJ} 
-SLULLUPY UOLJELAY JeJapa{ *Sf] e] aydwod 
uo ‘siabuelje sjuedioiied sap aiquiou 
ny ‘asuajaq e) ap ualpeued sa}sLuLW 
3] }@ epeuey) np saydiayre ap yeuolzeU 
}t8SU0) 2} JuaiNBY ‘HYIOYId Ne seL9 
-osse Suaipeued saileuaped sa} LWieg 
“Sa]EWAALY SUOLLPUOD Ud 
Japadsai e abessuja}je,p sayewLuLw 
SDULYSLP Sd] JOULWWA}Ep e SHOdolae 
$2] 38 SajojLd sa] evapie tnb sanbijzneu 
-O1J9e Saassneyd sap aduessiph e} ap 
JEUOLJEUIA}UL BILPUL UN ALQe}a e JUBAJAS 
Sal}landa1 Sa9UUOP Sa] “]OS Ne sayNdLYyaA 
Sap IdAe ‘COO ST 3a SUOLAR Sap JaAe 
SaNPaJa 93a JUO SaplyeA siessa QOE ap snjd 
‘ueuajuLewW enbsne ‘jos ne Juawia}j}O14 Np 
BINSAW AP SANILY9A XLP ja BZE JaLUIOG 
/pytyditey uolAe un naf ua Jualeyjow 
slLessa Sa] “epeuey spodsuel) ap ajLAlo 
UOLJELAC)] BP UOLPAIIG 
e] ap wou ne 1q) 2} 
Jed aabuip ayeuolyeusaqul 
aAlzelyLut aun ‘(HWI9YId) 
JaALY] Sanbiyneuosse 
saassneyd sap aduessiyb be} 
INS aydayde1 ap juLofuod 
awwelbo1g Np sped a] suep 
sa9bi]09 saauuOp ap aseq 
2] LyQUuUa JUO ‘aubewayy 
ua ‘HulpsjZ ap auuauae 
aseq e] e SQUAW SLeSSa Saq 
QUUDLIOE 9}JLINIDS 


LOOz * {INOUT Ad sunoosiq] 


juauladdojanap 34 12 ay2say2a4 vp Ans ainddn s ar14qpaou aULOU0I2 IU) 


(°°) adqIDUL UP UGIL 2180]0U 


Y). a] Dd] 10 Jo FJlA snd ud snd Pp Da JNO] HO I] DIPuUoUul ALULOUODD 


FUN SUDP SJITJUIAANIUOD PAID - SUPIPDUD") XND JP DPpvuv") WD 


a4ano_s inb saqsos saqnoy ap sap ap auuojpvl sinoospd un 1s2,9 (***) 


1002-0002 


jue INABY Iq) 


Cy ue 


SENVWTIIVS SLIV-H 


‘002-0002 inod 

1d) Np JuUeswadueUY ap sadinos sap je jab 

-png np sayejep uolzeVLIUAA e) ‘61 abed 
“alguoulf ALDWUWOS Ne e1WANOIZ UO, 


“stuf]-S}e}3 
$a] Dade sjuLofuod sawweiboid ap apes 
3] SURP S9dUaW SajIAL}Ie SasiaALp Inod 
“UOLJRAISLULWIPY UOLJELAY ]e1apej *S*f] e] ap 
ye uolzeIZsLuLWpY AemuUbiy je1ape4 “S'p 
e] ap ‘VSVN 2] ap setoueuy indde) ‘To0z 
-0002 ua ‘aqnofe 4sa,s e}a0 y “JuaewaouUeUY 
ap 9d1NOs asjne auN jUaNyzysuOd ‘aAuid 
Jnaqdas a} Ja Saqyedio.unw sa} ‘sadutAoid 
$2] ‘xnelapa, Sausiuebio ja SalaqSLULW 
Soljne,p I9Ae Yau) ap sagoue) sabeped 
Stef & NO SazULO[UOD SdAL}eLILUL Sag 
a]euoljzeu asuajaq e) ap 
DIISLULW 2] Jed auJSLULWpe ‘abejaAnes 
Je aYydayIaY JeUOLJeU JeLIeEJaI9ES Np 
SOALJELTLUL Sa}]aANOU Sap SpUO 2] 
epeue) Sajjainjzeu sadiunossay sed 
apisaid ja sanbijzabiaua uo1je}10]dxa,p 
8 BYydaYI ap Jauia}SLuLUazUL adnay 
3] Jed aijSluiwpe ‘jeiape, JUBWAaLAA 


-nob np sanbijabiaua uawaddojanap 
Je aYydIayIa1 ap aWWeIHO1g 9] e 
> Juareusidwod xnewads sowweiboid 
$89 ‘1002-0002 Ug “xneleds sawwelb 
-O1d SJUdJa}Lp ap a1}1} Ne saljuasuod 
S@WWOS Sap jUajjeib as spuo} sad Y 
"@’3y ap saquoUd sa} JueUJaDUOD asijeLads 
Ja anbiuyde} tndde) jLasuo7 ne juno} 


‘1G) 2) 4ed gbutp je 
HISLULW Np sinayes sa} 
SNO} ap sjuejUasaidal 
ap 9WIOJ ‘J17e})NSUOD 
anbiuyde} a}LWod uy 
‘aseq ap q’gy ap jebpng 
3] Jedai ap ja epeue) 
Syodsuel| & GRY e] 24N0} 
ap LALNS a} Jaunsse p 
afieyd uoljsab ap 
]basuoy un sed saeai}siu 
“tWpe JUOS QZY e] ap 
31}1} Ne sasuadap saq 
awweiboid np juawadueUy 
}o8 UOLPEITSLULWIPY 


‘sabe sinayonpuod 
S28] INS UOLSLA 2} & aple,p saue}sis 
XNap ap S}ajja Sa} Juesodxa podde. un 
ayqnd e |q) a) ‘ajdwaxa sed ‘aaguue a9) 
“spodsues} xne Saljas xneLtonid saweyq 
-o1d sa] uns athojOUuYIe} e] ep yedwt} 
Jasadnos ap juayeuad ina] inb astpadxa) 
J@ UOLJEUOJUL) S}UaLD Sas ap UOLZLSOdsip 
e] & JUR}eW UA UOLSLIBP ap snssadold 
3] aindde |q) 2] ‘satbo}ouyde} ap Juaw 
-addojaAap ne Janguquod ap snjd uy 
‘sanbytjuaios sabueyrea,p 
sawweiboid ap ja xneJuaWauJaANObJeqUL 
Spi099e,p ‘8}U9}Ua,P Saj}OI0}01d ap saUa} 
xne sjizeiadoo09 sjafoid squeyoduwip 
e Juawajeba adioipied J ‘“auuaadoina 
UOLUN],] 38 JAdV ‘WNITV,) SuUWOD sajeuoLba, 
Sanbiwiouoda suoljeid0sse Sap JaAenb tsute 
‘anby.oeg np ainjulad e] ap ja doing p ‘pns 
np enbuawy,p ‘anbixey np ‘stup)-s}e}3 sap 
aydiaydei ap Sednoib sap Jade aiadoo0d 
Iq) 2} ‘euoijzeusajzul uejd a} uns 
"neaatu e sabessed xne 
9}LINDVS e} UNS BYydIaYyIAI ap awWeIboOId 
3] BWWOD ‘aAUd IN|dasS 3] Ja SadULAOId 
$9] ‘SO9JSLULW SUBALP DaAe UOL}eIOG 
-P]]09 Ud SaaUdW SAaALJeLIOSSe SaYydIaYIAL 
ap ainjje,] JuauUAald soujnep ‘sayewaALy 


‘IIGVANP JP NDIGADAIS JUIGIJIJUL “ApS 


199 FWTI/DD > Va |, 74 
12) LUIUIGGO] I LIP J | 
l l Zl 


sauualiae Suoljelado Sap 94LINIas e) ap 


UOLJEIONQWL] aya} ‘xNatjiquie sjiqelqo p 
UOL}eSL}ed! &] JURSIA lW19} Huo} e Sadly 
-PLJLUL SAP SURP JUBALIDSULS Sjalold xnaig 
-WOU 9q ‘a}aINS Ja a4LINDasg adnolyg ne 
saldoid suoizednad0aud ja sjiqIelqo sa} uns 
ayod awweiboid np aiped ainafew e7 
*syodsues} ua SuaLp 
-PUeD SJUCUDAJaJUL SaijNe,p e Jo epeue) 
suodsues| e alhojouyda} ap aiatjzew ua 
Sjuawaublasual ap SadLAJas ap awweb aun 
issne aijjo ]] “sAed np podsues} ap neasai 
3] suep suoljedydde sap jUaAnod} $}e} 
-]Nsai $a] anb a9 e ajLaA Ja ‘sjaloid sap 
JUuawa]NOlap 2] alah Ja ayluejd [q) Np jeu 
-UOLSSajo1d JaUUOSJAd 92] ‘AJIqSLULW NP ULas 
ne Sua] Sas ja SjUe}eIJUOD Sad JaAe 
U0L}e10Ge]]09 9}10J}9 UD JURTLEACIY 
“S9JLSIBALUN Sap 
Ja aydiayIaJ ap sadnoib sap anb suey 
-L0]dxa sap ja sjuedLgey sap ‘uoLjeyNsUOd 
ap Sa}9lD0S sap JuejNe JUaUUaIdWOD 
1d) Np sjuepe/JUOD sa] ‘ualg e JauaW 
Sa] Inod saytyenb xnaiw sa] s}uejndaexa 
xne aydiayrde1 ap sjaloid sas pipedwit 1q) 
J] ‘BDLAI9S Ud ASL ke] Jo UOLJELJSUOWAP e} 
enbsnf uoijdadu0d eb} ap ajjao sindap ‘uo04 
-PAOUULP Snssad0id np sadeja sa] $a}no}j e 
9yIN0} Ja YOdsuel} ap Sapow sa] sno} e 
asSaa}ULs 1q) NP Gay ep awweibod aq 


G3y ap awweiboig 


UDLY IP PULIISAS UN P DpVUVY) A] APIO V sla TJ 


12 PYPAIYIIA IP PUMULVAGOLG IT 


MOwesS 


ananueu 
OHNINuUuuUt 


| 


1 


002-0002 


AT 
ONi/\c > 


1 1 


UO 


> o9Sed op UsLINOS 3} 
Mi } 


a | 


PIYSLULLUPe 


D B JUSTLOA 


suo 


m 


— SaUAIQe SanyY Ce 
- Sanbiuyrs} suoijequasaid 
3 ya suotjeriunUWIO) = 
SUOLIEIDOSSE Ja Sa}BII0S SaAINyY 
sjauiaysiuiMeNUL/iaqUL SajWO) = 
xNeUOLeWazU! 32 
; suaipeued sayiwio) 
sayjauuoissajoidesed sayAly 


jauuosiad np 93st] 
awweibiuebig 


yaueuy anewwos 
‘UBIINOS ap SAIIAIaS 
sanbibojouysay SHajsuell 
| : sye}Nsoy 


 sanbiwouoBia sinajeg 
Se — Byyiqissesny 
| s uawauuosiaua ja a1bs9u3 8 
- (11S) squabyjequ : 
 suodsues ap sowayshS 
: oIndeS 
SILELAOAJ J@ B1QINOA BILINIBS 
auujuew anzeg 
* quuauiae aqundas 
@gy ua squepes syiey 


1) 2) 3Sa,nb a9 


ci 


SAYFILVW S30 31aVL 


quawaddojaap ja aydiayoay 
sndexa inaqe11q 


JOISeq 2]09INj 


*suodsuely 
SOP 9}IAL}9]]OD e] ap ayquiasua) suep ja da}SLULW Ne saiLeuajed sou ap ja Sjual]d sou 
ap nuaynos indde) uns ja 1q) Np jauuosiad Np JUaWaNoAap 9a] Ja aWSL]eUUOLSSejod 92] 
‘astyadxa,) uns 4a3dwod sind af anb sies ar ‘ejap-ne ja aluuadap auLeyoid ke] ap sinod 
ne epeue) np spodsues sap inaydas 9] ae} ela} Sjanbxne syap spuesb sa] JaAa}e1 nod 
a]e1apa, aibayerjs aun sioqeya inb ‘alaysiulw np spodsues} sap uolje}UaLIO,p eWayIS 2] 
ins 1q) Np yy ap swweiboid a} Jaxe stoaaid af ‘anuouUes nb aguue) ap sinod ny 
“epeue) np saialquoly 


sop ejep-ne pusj9s unb QYDBYIO UP 9DUI]]9IX9_P uoljejndai oun |q) ne jueyeA “QWOW *1q) Ne ayoiaydar e) ap uoLZeULP1009 
: anbiquog ‘Jay2 ‘Weg axtw ye ‘epeuey spodsu 

9] gNBWep }so suodsues. $2] SUPP UOLJEAOUUL) Op pieba) e juawabebua) slew abueys ‘AILLAOLa} aNDYYOY ‘adUDeLLp ‘sabiog Bus) 
UO SHOP Se} ‘sdwe} Np 74 Ny “sLlessaALUUe 3OE UOS YQVUUP 99) 9IG9]99 e 1) 2] “1d) np suaAy *g Aueg ep atubedu 


ua ‘a}Ue}NSUOD ‘YYOmMsSbuLOH ye@qQez 


anbizey &] a4jU09 41934) ANod uoLZeWUOJ ap SaWwWeIHO1d {asp Seoidia ubRe Cea 


ap jutod ne asiw e} ap ja anbijey e} UNS sapnje sap inay~as 9] suep JuaWWeJOU ‘aayIs <Gdlujoy Gon on Het 


yueyndsip ‘1q) np saXojdwia suaioue xr 


-UBJUL 4595 BJePOWLINW Q’yY e] “SuNayle 1eq “sanbujda]8 SayNILYaA ‘sial]0I9,P snqoqne ‘U0}9}669 1ajag a (ayoneb e) uuewydUaIg 2 


Sap ajains ‘neadtu e sabessed xne a4undas ‘sanbizneuolae saassneyd sap aduessijb e] “1q) ne spodsuey sap a3 
; -S999e Ua aqsijeidads ‘yjLWIS UOSALWeL e1eq. 
ap aINsawW : aydayIa ap SAULEWOP SIAALP SUeP S}eLIEUdpIed Sap 9a e 1q) 2] ‘aauUe Sessa pa aal ans Neen 


1 d aab 6 
9319) “SaqISIaALUN Sa] Ja saduULAOId saq ‘aAUd Inay~Ss a] ‘sayeuOLJeUJa}UL aYIIaYyIaI Bp tedioebepted ofDEig euued Sune 


“Sa}AUL Xne Juessaipes ‘epeue) swodsuell ‘aja 


suolzestuebio Sa] ‘Welapal UaWaUJeANOb NP SSJISLULW SBtjNe Sa] JBAe syeueuaped 3p ya aqundas ‘yuLofpe aijsiutuw-snos “3301)3 | 
Ness 9}SeA UN JL]Gej9,P 9}LSSddIU e] 9]NODIP e] 9G “BBUUOPIOOD jo anbibsye}s uode} op “Juawaddojanap jo ayriayser ‘je1QUgb inaqDe 
7 ‘ : uatoue ‘o)Ajox0g sng ap atubedwod ua ‘1q) 

d’8y &] 49psOge p jol{Uasso 4So jl “edo Juawaule}d 3LOS awweiboid 9) anb 4InOd Jtqndexe InayauLp sioje “(ayoneb e) uosuyor 
“spodsues} Sap ualpeued inaydes 3] "Lad np eojd 

ualdue un ‘uldajy eualg JeAe Jueabuel 

suep ja ]elapa} JUBWAUJaANOH np ayquwiasua) suep ‘a1a}SLUL\ ‘spodsues sap juawaddoyanap ap aqua) 


Jna}epuo} Juapisaid ‘(ayoneb e) yDIMZeID Ut 
np ules Ne SUOLSLIVP 9p sasud $9] Jo anbiba3ze14s UOLJeIYLU 


-eyd be] Juaindde aydiayda1 e] ap s}e}NsSaI Seq] ‘saLboj}OUYIeE} ee sHonor ie cur) jueyna>9 SA 
ap Pajsues} a] Ja JUBWaddojaAap aj Ns Ja ‘a}LINIaS eb} Ja 
uol}e}UIWAa]bal e} Ins ‘anbiyYOd ap suoiysanb sap ins ayiod 
]I ‘a}SLULW NP Qyy e] ep uolysab ap jLasuo) 9a] Jed satjqeja 

Sa}uoud sa] aindde Jq) np aydiayde1 ap awweibold 3q 

‘L002 SAeW TE 
3] PIULWJ9} 4Sa,S IND aaLQUeUY aauUUe) Aap Sunod ne epeuey 
syodsued, ap (1q)) sHodsues sap juawaddojanap ap aqua) 
Np suoljzesijeas Sa] Ja SaqLALQVe Sa] a]NyLdedeu Lnb ‘/g7 Np 
1002-0002 ajjanuup anday be] 4a}UaSeid SNOA ap JisLeyd a] Ler 


JOMIIXI ITLIJVII Ip 


Ad FOVSSA|y 


TE iam 8 


‘Ld np 
suleyooid sedans xne Je seassed suolesijeal 
xne jseo} un syod juo sauuosiad ap 


j - é aulejuad aun,p snjd ‘uoisedd0) nog “000Z 
aguiasdep 7] 9] anus} UOLWd99e1 8UN,P S10} 

-epeue) syodsued ap Juawaddojanap jo 
9YI19YIE! US 99U9}]99Xe,P o1}Ua9 anb jue} 
Ud DILESIAALUUP aQE UOS aUBLNOS e 1q) 27 


 epeuey spodsuel ee ey 


aweddo ee a 


SEN 


Se 
Dies 
Lis 
By 
Pe 


ee 


epeueg epeueg 
yodsues, spodsuely i+] 


[januue onAd a 


__ spodsuex sap yuawiaddojanap ap a3 


se ete : 


eet es 


INO 
© 
© 
a 
7 | 

RO 
© 
© 
Nm 


Transport Transports. : ie 
he Gonada : Canece Canada 


Fiscal year ended 31 March 2006 ee 


Transportation Development Centre 
Transport Canada 


ae 


TRANSPORTATION DEVELOPMENT CENTRE 


2001-2002 1n Review 


o face the challenges of the coming decades, Canada 
T needs a transportation system that supports the 
economy and trade while stimulating competition and 
productivity, and that puts Canada in the forefront of 
technological innovation. The Transportation Development 
Centre (TDC) of Transport Canada seeks to meet that goal 
through research and development. 

The events of September 11, 2001, have forced great 
changes in the transportation sector and focussed atten- 
tion on the critical role of research into air safety and 
security. Technologies developed or under development 
through TDC research projects will play an even more vital 
role in keeping our transportation system safe and secure. 

In the past year, TDC has provided strong support for 
the department’s proposed Transportation Blueprint initia- 
tive. TDC’s R&D program is committed to developing the 
safe, clean, energy-efficient, accessible and competitive 
transportation infrastructure that is essential to the 
collective future of all Canadians. TDC is dedicated to 
developing partnerships with the private sector to put 
the fruits of its research to work for Canadians as quickly 
as possible. 

This year has also seen TDC strengthen its in-house 
expertise in human factors and intelligent transportation 
systems (ITS). Minimizing the effect of human error and 
applying advanced technologies to transportation problems 
are key objectives of TDC’s research program. 

The kind of forward thinking and innovation that TDC 
is dedicated to providing is helping meet the department's 
goal of creating the best transportation system in the world. 


TDC is Transport Canada’s centre of 
excellence for research and develop- 
ment. It manages a multimodal R&D 
program aimed at improving the 
safety, security, energy efficiency, 
and accessibility of the Canadian 
transportation system, while protect- 
ing the environment. TDC’s mandate 
is to enhance the department's tech- 
nological capability, to address the 
department's strategic objectives and 


federal government priorities, and to 


promote innovation in transportation. 


Headed by the Executive Director, 
Research and Development, TDC is 
staffed by a multidisciplinary team 
of engineers, planners and ergono- 
mists, who develop projects in col- 
laboration with departmental clients. 
A research library and a communica- 
tions unit document and disseminate 
information. Financial, administra- 
tive, and informatics services provide 


corporate support. 
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The safety and security of Canada’s transportation system are 
top priorities for the Government of Canada as we continue to 
look for ways to enhance an already effective system. 


Hon. Davin M. CoLLenetre, MInIsTER OF TRANSPORT 


R&D Program 


TDC’s R&D program includes activities 
in all transportation modes and all 
stages of the innovation cycle - from 
concept definition to demonstration 
and deployment. The projects are 
contracted out to the agencies best 
qualified to do the work. Contractors 
range from consultants, manufacturers, 
and operators to research groups and 
universities. 

Working closely with these con- 
tractors and with Transport Canada 
clients, TDC’s professional staff plan 
and organize activities throughout a 
project and facilitate application of 
the end products in Canada’s trans- 
portation network. They also provide 
a range of technology intelligence 
services for Transport Canada and 
other Canadian stakeholders. 

The greater part of the program 
addresses the specific concerns of the 
Safety and Security Group. Many proj- 
ects are part of long-term initiatives 
with broad objectives, such as research 
to increase the safety of winter 
aviation; others are cooperative 
ventures with various government 
departments, the provinces, and 


industry, such as the highway-railway 
grade crossing research program. 

Internationally, TDC cooperates 
with government and research groups 
in the United States, Mexico, Europe, 
and Pacific Rim countries, as well as 
with regional economic and policy 
associations such as NAFTA, APEC, the 
European Joint Aviation Authorities 
(JAA) and the European Union. It 
participates in major cooperative 
ventures through memoranda of 
understanding, intergovernmental 
agreements, and scientific exchanges. 

In addition to developing new 
technology, TDC supports decision- 
making through its intelligence- 
gathering activities, providing clients 
with information and expert advice 
related to the impact of technology 
on critical transportation issues. 


Program Administration 
and Funding 

The Transport Canada R&D Manage- 
ment Board is responsible for admin- 
istering research funds, monitoring 
departmental R&D, and allocating 
central funding. A Technical Advisory 
Committee, made up of representa- 
tives from across the depart- 
ment and headed by TDC, 
provides the Board with spe- 
cialist and technical input 
on research priorities. 


Special programs augment depart- 
mental funding. In 2001-2002 they 
included: 


e the federal Program of Energy 
Research and Development, 
administered by the interdepart- 
mental Panel on Energy Research 
and Development and chaired by — 
Natural Resources Canada 


the New Initiatives Fund of the 
National Search and Rescue 

Secretariat, administered by the 
Department of National Defence 


Joint and cost-shared initiatives with 
other departmental and federal orga- 
nizations, provinces, municipalities, 


and industry provide another source 
of funding. In addition, in 2001- 
2002, financial support came from the 
Federal Aviation Administration and 
the Canada-U.S. Bilateral Agreement 
on Cooperative R&D Concerning 
Counterterrorism for specific activities 
under joint programs with the U.S. 
The Financial Overview on page 21 
provides a detailed breakdown of 
TDC’s funding and funding sources 
for 2001-2002. 
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Creating a smart country — including smart infrastructure — is a 
government priority. Investing in satellites and software 1s helping 
Canada build a smarter transportation system. 


Hon. Davin M. Co.tvtenetre, MINISTER OF TRANSPORT 
Air Safety Safe winter operations present 

To improve air safety special challenges, and TDC continued 
and efficiency as well as its important research in two key areas: 
to aid in the investiga- the buildup of ice, snow and other con- 
tion of incidents, TDC taminants on planes and on runways. 
is working to promote Each year, in conjunction with the 
the use of Flight Data U.S. Federal Aviation Administration 
Monitoring Programs (FAA), TDC reviews new deicing and 
(FDMPs) by Canadian anti-icing fluids and produces the 
air carriers. FDMPs use guidelines used across the aviation 
electronic systems to industry to determine how long the 


collect, sort, and analyze fluids protect aircraft from a buildup 


flight data throughout the flight, from Of ice or snow under various weather 
engine start-up to landing and final conditions. A decision this year by the 
taxi. Such information can be used to  S0ciety of Automotive Engineers (SAE) 
identify potential technical or safety to no longer publish the deicing hold- 


problems before they become critical. ver time tables has left TDC and the 
WestJet Airlines has signed a FAA as the sole sources of this vital 


memorandum of agreement with information for the international avi- 


Transport Canada to implement an ation community. The work is funded 
FDMP, and discussions are continuing ‘Mainly by the fluid manufacturers. 

The technologies used in FDMPs failure phenomenon to provide a more 
were developed or adapted during the _ Scientific means of establishing hold- 
course of a number of TDC projects. over times in the context of aircraft 
For example, the Flight Recorder performance. This TDC-initiated 


Configuration Standard (FRCS), which 
standardizes the content and format 
of the electronic files, was developed 
by Ontario-based xwave as a TDC 
project. TDC provides technical advice 
and support to carriers and manufac- 
turers who work with the standard. 

A system has also been developed 
under the GAIN (Global Aviation 
Information Network) program that 
will allow the airlines to share air 
safety data and enable them to 
examine trends in the industry. 


R&D Highlights 


research project has been conducted 
for several years in cooperation with 
partners that include the world’s 
major airlines, fluid manufacturers, 
aviation authorities, and aircraft 
manufacturers. In addition, a working 
group comprising representatives of 
Transport Canada, the FAA, and the 
European Joint Aviation Authorities 
(JAA) is developing a coordinated 
research plan for ground de/anti- 
icing, based on TDC’s work and a 
scientific roadmap developed by TDC. 
The Joint Winter Runway Friction 
Measurement Program (JWRFMP), an 
international initiative managed by 
TDC on behalf of Transport Canada’s 
Civil Aviation Directorate, is working 


to develop an international runway 
friction index that will help pilots 
determine safe landing distances in 
winter conditions. 

While Canadian authorities use 
the Canadian Runway Friction Index, 
developed in a previous TDC research 
program, the method of calculating 


friction values varies in other countries. 
In addition, results from the wide 
range of test vehicles used to measure 
friction are not currently comparable. 
The research program moved to 
a new testing site in Prague in the 
Czech Republic in March 2002. 
Testing featured several types of 
ground friction measuring vehicles, 
including eight Saab friction testers. 
Testing was also conducted in North 
Bay, Ontario, with seven different 
types of ground vehicles and an 
instrumented Cessna 414 aircraft. 
So far, data on over 300 valid test 
runs with aircraft and on 38 896 runs 
with 44 ground friction measuring 
vehicles has been collected. 
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The program continues to attract 
international interest and now involves 
more than 30 organizations from 
12 countries. Work continues to 
increase support for the program, 
most notably with Japanese aviation 
authorities. Canadian partners in the 
JWRFMP include National Research 
Council Canada and the Department 
of National Defence. International 
members include the FAA; NASA; the 
U.S. Air Force; the International Civil 
Aviation Organization; the JAA; U.K., 
French, Norwegian, Swedish, and 
German civil aviation authorities; 
airport administrators; airlines; 
and aircraft and aviation equipment 
manufacturers. 

A TDC project is exploring advanced 
global positioning system (GPS) 
technology to replace ground-based 
navigational aids for aircraft. 
Satellite navigation, or SatNav, 
offers significant opportunities to 
the Canadian aviation community 
to improve safety and efficiency in 
aircraft operations. 

Data collection systems were 
installed on Canadian North Boeing 
737-200 aircraft used in active pas- 
senger service, and ground-based 
Differential GPS stations were 
installed at seven airports. A Multi- 
Mode Receiver was installed on a 
Transport Canada Citation to test the 
effectiveness of Local Area Augmen- 
tation Systems (LAAS). The research 
program is a cooperative initiative 
with NAV CANADA. 
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Results of the final data analysis will 
provide a basis for the Canadian certifi- 
cation and approval of SatNav and for 
the development of an implementation 
plan. Eventually, SatNav may become 
the sole means of guidance for all 
phases of flight in Canada. 


Marine Safety 
A licensing agreement for the develop- 
ment and distribution of the ice 
navigation simulator developed as 
a TDC project has been signed with 
Montreal-based PhiloSoft Inc. Designed 
as a low-cost training tool, the simu- 
lator uses interactive, multimedia 
computer technology to reproduce a 
broad range of real conditions faced 
by ships navigating through ice. 
Under another agreement with the 
Marine Institute of Memorial University 
of Newfoundland, the first course 
using the simulator is scheduled to 
be delivered in fall 2002. The simula- 
tor is expected to complement the 
Marine Institute’s Centre for Marine 
Simulation’s state-of-the-art simulation 
capabilities. It is the first step in 
seeing the technology accepted for 
use across the country. 


R&D Highlights 


M.V. Cabot 


The simulator is Canada’s contribu- 
tion to an international effort to 
improve ice navigation training, 
which is part of a larger international 
effort to standardize rules for shipping 
in polar waters. 

Emissions reduction 
trials have been lined 
up with Montreal-based 
commercial operator 
Oceanex for a marine 
exhaust emissions 
control system under 
development at TDC. 
Earlier TDC studies 
determined that water 
injection technologies 
offered the most cost-effective method 
of reducing diesel engine NOx emissions 
with no appreciable fuel penalty. 

Experience with experimental units 
tested previously on vessels operating 
in Canadian waters led to the devel- 
opment of an automatic system in 
which water injection is metered 
against engine load and rpm. A paral- 
lel in-house research program devel- 
oped a sophisticated engine monitor- 
ing system that rates emissions 
reductions against fuel consumption 
and individual cylinder performance 
to within 1 percent in real time. 

This research will provide a means 
for operators to meet NOx limits set 
by the International Maritime 
Organization and the U.S. 
Environmental Protection Agency for 
older engines on existing vessels. 


As part of Transport Canada’s 
efforts to maximize the use of major 
transportation routes, a TDC study is 
determining the maximum safe 
seaway draft that is economically 
feasible for ships plying the St. 
Lawrence Seaway. Undertaken at the 
request of the St. Lawrence Seaway 
Management Corporation, the study is 
developing a ship sinkage or “squat” 
model to fit the unique conditions of 
the seaway. 

In Phase 1 of the study, data was 
collected on 33 upbound and down- 
bound transits. A combination of 
existing hydrographic data, Differential 
Global Positioning System technology, 
and an Acoustic Doppler Current 
Profiler was used to develop a squat 
model of key areas of the seaway. 

In Phase 2, an in-depth analysis 
of the behaviour of vessels in the 
seaway, plus a risk-assessment study 
of the non-controllable elements of 
the seaway led to the development of 
a mathematical model capable of 
determining the optimum transit draft 
of vessels, taking into account a 
number of variables. 


St. Lawrence Seaway 
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In the final phase, the model will 
be merged with the existing traffic 
management system to improve the 
seaway’s overall ability to handle 
shipping traffic. It will also be used 
to plan improvements to the seaway 
infrastructure. 
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While all drivers are obliged to stop 
when encountering a school bus that 
is stopped with its four red lights 
flashing, regulations and practices 
related to warning drivers in advance 
of the stop vary across the country. 
To determine which of two stop 


warning systems for school buses 
was more Rice radar and mehr 
monitoring equipment were mounted 
inside buses on regular routes in 
Ontario, Quebec, and Saskatchewan. 
Data was collected on the tendency 
of drivers to slow down and stop 
when confronted with each of the 
two warning systems. 

Analysis indicated that the use of 
eight lights, including four additional 
flashing amber lights, was the most 
effective in slowing drivers. 

The project is part of a research 
program undertaken by an ad hoc 
school bus safety working group rep- 
resenting TDC and the Road Safety 
Directorate of Transport Canada, the 
Quebec and Ontario ministries of 
transportation, and the Société de 
‘assurance automobile du Québec. 
Canadian authorities responsible for 
the transportation of school children 
are kept up to date with the group’s 
findings. 
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Blue Bird Corporation 


A TDC research project in coopera- 
tion with the Geological Survey of 
Canada has produced a new tool to 
Dep Suan SS predict, manage 
potentially prevent land tise 
ard anaes tt or eet routes. 

The three-year project examined 
the site of the 1965 slide at Hope, 
B.C., and approximately 100 other 
sites in the Fraser Canyon, Thompson 
Subdivision, and Nelson areas of 


British Columbia. Among other factors, 


researchers studied climatic records 
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to correlate weather conditions with 
landslide potential. A new Rockfall 
Hazard Rating System based on 
geological and geotechnical factors 
was developed and tested. 

The analytical tool will be used to 
evaluate the risk of large-scale slope 
failure along the transportation corri- 
dors of southwest British Columbia. 
The data can be used to establish 
maintenance priorities or even to 
design methods of mitigating or 
preventing rockfall damage. 


R&D Highlights 


ee Transport agencies, safety organizations, and 
al x 4 rf ' ‘ . 4 5 
ese. Canada’s multi- railway companies and their unions. 
year research The forces involved in coupling 


program aimed at and uncoupling tank cars produce jolts 
improving safety _ that stress various components of the 
and reducing tank car, including the tank itself. 
accidents at Over the long term, in combination 
highway-railway — with factors such as extreme cold or 
grade crossings pre-existing defects in the steel, 


has developed these stresses may result in fractures. 
as recommended To better understand the day-to- 
LED tests at Department of performance standards for LED signal § day operating environment of tank 
paar firing range lights. In 2001, researchers tested cars that may carry hazardous chemi- 
ee LED warning signals to determine cals, TDC is participating in a 


how they compared with incandescent research project to gather compre- 
lights currently in widespread use and _ hensive data on tank car coupler 
how well they met new requirements forces in regular operations. 


established by stakeholders in the The first phase of the project is 
program. The signal lights were developing a prototype system to 
evaluated on the basis of luminous measure vertical and horizontal coupler 
intensity, life expectancy, human forces in actual operating conditions. 
factors, and technical limitations. If this is successful, there will be a 
Initiated in 1999, the Highway- large-scale field test that will see the 
Railway Grade Crossing Research data collection system fitted on as 
Program covers a broad range of many as 100 tank cars in revenue 
research areas, including driver, service. 
pedestrian, and vehicle behaviour; The results from this project will 
enforcement technologies; signal be used by regulators to modify tank 
lights and structures; and train-based car standards, by car builders to modify 


warning systems. Co-sponsored by 
Transport Canada, the major Canadian 
railways, and several provincial 
authorities, the research program is 
a component of Direction 2006, which 
aims to halve grade crossing acci- 
dents by 2006. The program is a part- 
nership between public and private 
sector railway stakeholders, including 
Transport Canada, provincial and muni- 
cipal governments, law enforcement 
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design specifications, by car owners 
to determine inspection and mainte- 
nance intervals, and by the railways 
to modify operating practices. 

The project is a joint initiative 
between Transport Canada, the 
Association of American Railroads, 
the Railway Progress Institute, the 
American Chemical Council, and the 
U.S. Federal Railroad Administration 
through the Tank Car Operating 
Environment Task Force. 


Security 
Terrorist attacks on New York and 
Washington in September 2001 have 
focussed public concern on the 
secunty of air travel. Since 1987, 
Transport Canada has been working 
to improve aviation security through 
technological innovation. 

In close collaboration with U.S. 
secunty authorities, TDC continues 
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work on the development of advanced, 
reliable technologies for the detection 
of explosives and other threats, devel- 
opment and evaluation of an integrated 
security system, and improvement of 
human-machine interfaces. 


Intelligent Transportation 
Systems (ITS) 

The rapid proliferation of cellular 
telephone systems has prompted 
research into how the basic technology 
could be used in low-cost wireless 
tracking and location applications 
in an urban environment. 

One potential application is the 
tracking of cellular telephones in 
vehicles as a means of measuring 
traffic speed for use in traffic manage- 
ment systems. 

Researchers at Calgary-based Cell- 
Loc Inc. successfully demonstrated 
the concept using their Cellocate™ 
technology with cellular telephones. 
They have developed a small, inex- 
pensive transmitter specially designed 
for tracking and are testing it as an 
alternative traffic probe approach. 

Currently the Cellocate™ beacon 
works one way, permitting a “listen- 
ing network” to track its location, 


AEI/OCR system used to identify rail cars 
entering and exiting the Port of Montreal 


Cell-Loc Inc. 
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but a second-generation two-way 
version is planned. The device could 
offer many advantages over GPS- 
based locator systems in a broad 
range of applications, such as taxi, 
bus, or delivery fleet management; 


stolen vehicle location; or wireless 
telemetry. 

An operational prototype has been 
developed of an automatic system 
that provides real-time identifica- 
tion and cataloguing of rail cars 
and containers entering or leaving 
the Port of Montreal by rail. 

The prototype uses a combination 
of an automatic equipment identifica- 
tion (AEI) tag reader, a proven tech- 
nology already in use at the port to 
identify rail cars, and a state-of-the- 
art optical character recognition 
(OCR) system, which reads ISO 6346 
standard container ID codes. 

Using high-speed, high-resolution 
line-scan cameras, the system recog- 
nizes the video image of each container 
identification number and transmits 
the data to a host computer. The 
system, intended to improve operating 
efficiency and security at the port, 
has achieved an accuracy of over 
80 percent and is able to process 
the data for a 6 000 ft. (1 829 m) 
train in 20 minutes. 


R&D Highlights 


GEM by Global Electnic Motorcars 


Energy and the 
Environment 

Growing demand for smaller, cleaner, 
more energy-efficient vehicles for 
an urban setting prompted a pilot 
demonstration of low-speed 
neighbourhood electric vehicles 
(NEVs) in a research project co- 
sponsored with the ministére des 
Transports du Québec, the City of 
St. Jerome, Hydro-Québec, and 
several manufacturers. 

For a period of one week, 53 vol- 
unteers in St. Jerome, Quebec, tested 
seven vehicles from four manufactur- 
ers in daily traffic and provided their 
impressions. These electrically pow- 
ered, four-wheel automobiles have a 
top speed of 40 km/h and a range of 
about 40 km. In addition, 126 city 
dwellers - including police and taxi 
drivers — were surveyed on how well 
these vehicles integrated with regular 
traffic on the roads. 

While the cars were generally 
well-received, users felt significant 


improvements were needed to both 
the design and technical issues such 
as the top speed and range of the 
vehicles. Recommendations were 
developed for both manufacturers and 
regulators - federal, provincial and 
municipal - to make changes to allow 
the introduction of these urban vehi- 
cles on city streets. 

A functioning prototype of an 
energy-efficient, low-floor electric 
bus was developed with support from 
TDC and is now ready for testing. The 
bus is designed to be readily adapted 
to use one of a variety of electric 
and/or hybrid drive configurations, 
depending on the needs of potential 
clients. 

Design work involved testing the 
drive options - pure electric, hybrid 
electric using internal combustion to 
drive a generator, and “grid hybrid”, 
which requires regular recharges dur- 
ing the day. The drives were opti- 
mized to fit into the body and chassis 
of a 28 ft. (8.5 m) low-floor Overland 
Custom Coach bus. Quieter operations, 
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and reduced fuel consumption and 
emissions are expected. The bus will 
eventually be marketed for use as an 
airport shuttle or in other specialized 
transit operations. 

Seeking better ways of assessing 
the integrity of natural gas fuel 
tanks, TDC is examining whether 
acoustic emission (AE) and guided 
wave inspection techniques provide 
an effective means of estimating the 
remaining useful life of various types 
of high-pressure fuel tanks. 

Two technologies are being tested: 
guided waves from a piezo-electric 
transducer, and guided waves from an 
electromagnetic transducer. Part of 
this research is intended to validate 
methods proposed by the International 
Organization for Standardization (ISO) 
for the detection of flaws and cracks. 
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While lightweight cylinder designs 
using carbon fibre composites have 
already been approved for use as 
on-board fuel tanks, large-scale 
transportation of compressed gas fuel 
still relies on heavy steel tube trailer 
units with limited capacity. TDC 
sponsored the development of a 
trailer for transporting lightweight 
high-pressure cylinders containing 
compressed hydrogen and natural gas 
fuels. 

The prototype trailer design includes 
three modules, each with 39 carbon 
fibre-wrapped, aluminum-lined cylinders 
assembled together within a protective 
frame. The cylinders were submitted to 
a variety of tests to demonstrate the 
trailer’s ability to meet safety standards 
for regular service. This data will be 
used by regulatory bodies for grant- 
ing permits for use. 


- Dynetek Industries Ltd. 
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Accessibility 
Conveying important 
information to passen- 
gers with hearing or cog- 
nitive impairments in the 
busy environment of an 
airport presents special 
challenges to airlines 
and airport authorities. 

Following up on an 
earlier TDC study on 
wayfinding in air termi- 
nals, a pilot project at 
Ottawa International 
Airport tested a number 
of visual messaging technologies, 
including electronic reader boards, 
full-text monitors, and flight informa- 
tion displays. Representatives from 
the target groups participated in the 
demonstration and were consulted as 
to which were the most effective 
technologies. 

Electronic reader boards were 
found to be the most effective 
means. This technology is already in 
place in most major airports in 
Canada and would require little effort 
for carers to provide real-time infor- 
mation, especially at the gate. 

Another TDC study examined ways 
of improving on-board aircraft safe- 
ty briefings so that they are under- 
stood by all passengers, including 
those with sensory or cognitive 
impairments. 

With the cooperation of Air 
Canada, simulations were conducted 
using safety briefings currently in 
use. The team then tested prototypes 
of improved video, voice, and text 


messages. This data was used to pro- 
duce recommendations for improving 
the content and delivery of messages, 
which will be of interest to all com- 
mercial carriers. 


Human Factors 
Research into pilot fatigue aimed 
at developing strategies and counter- 
measures has found that there are 
important individual differences in 
the effect of jet lag on pilot perform- 
ance. Using electroencephalograms 
(EEGs), data was collected from pilots 
flying commercial routes between 
Canada and Europe or Southeast Asia. 
In Phase 1 of the study, proce- 
dures for measuring brain function 
and information processing during 
flight were established to provide a 
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basis for comparison when assessing 
the effects of long-haul flights. Phase 
2 of the study developed individual 
fatigue profiles for pilots and identi- 
fied periods of concern, when EEG 
and multitasking data suggested that 
pilots had had insufficient time to 
adjust after jet lag. The results 
Suggest that consideration be given 
to the effects of natural circadian 
adjustments in the design of crew 
duty schedules and departure and 
arrival times. 


Challenger Motor Freight Inc. 
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Challenger Motor Freight Inc. 


Actigraph watch 


Greater Toronto Airport Authority 


Effective fatigue management 
among drivers of commercial vehicles 
involves developing not only strategies 
to combat fatigue but also training 
programs for drivers, dispatchers, and 
company managers. 

To test the effectiveness of various 
technological aids in managing the 
problem of fatigue among commercial 
motor vehicle drivers, trucks operating 
in Canada were equipped with fatigue 
management technologies and recording 
devices. Researchers were also inter- 
ested in investigating individual dif- 
ferences in susceptibility to fatigue. 

Devices tested included a wrist-worn 
actigraph, which uses a microchip 
and the subject’s wrist motion to 
predict levels of alertness, and 
PERCLOS, which uses a dashboard- 
mounted infrared beam to measure 
the droopiness of the subject's 
eyelids. Other devices tracked the 
vehicle’s position between the lines 
on the road as a measure of fatigue, 
or mechanically kept the wheels 
straight, limiting potentially fatiguing 
steering corrections. 


Findings from this 
research project, 
which forms part 
of an agreement 
between Transport 
Canada and the U.S. 
Federal Motor Carrier 
Safety Administration 
are being used to advance the devel- 
opment of performance-based fatigue 
management programs. 

A Fatigue Management Program 
(FMP) developed in partnership with 
Alberta and Quebec is being tested to 
measure its effects on driver fatigue 
and safety, and on motor vehicle 
operations generally. 

In cooperation with Transport 
Canada’s Road Safety Directorate, the 
Alberta Workers Compensation Board, 
Alberta Infrastructure, the Alberta 
Trucking Industry Safety Association, 
the Société de l’assurance automobile 
du Québec, the Commission de 
la santé et de la sécurité du travail 
du Québec, and the Association du 
camionnage du Québec, drivers from 
four Alberta-based companies and 
two from Quebec were given baseline 
field testing. The testing included 
questionnaires and objective measure- 
ments of fatigue, such as a psycho- 
motor vigilance test and actigraphy. 
These drivers were then given the 
training package developed as part 
of the FMP. The development of the 
protocol for the scientific evaluation 
of the effectiveness of the program, 
with attention to cost-benefit aspects, 
is underway. 
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As we begin to shape a blueprint for the future, we must 


find ways to encourage the innovation necessary for the 


transportation system of tomorrow. 


Hon. Davin M. CoLLENETTE, MINISTER OF [TRANSPORT 


TDC hosted two Global 
Aviation Information 
Network (GAIN) working 
groups following meetings 
with the International Air 
Transport Association (IATA) 
on Apnil 24, 2001, that laid 
important groundwork for 
cooperation between the two 
organizations. 

GAIN Working Group B 
made presentations on analyt- 
ical methods and tools that 
airlines can use to enhance safety. 
Working Group C outlined activities to 
date on prototype safety data sharing 
systems. After the IATA meetings, 

27 GAIN members discussed progress 
to date and set directions for the 
future. The participants included 
representatives of Transport Canada, 
the Transportation Safety Board of 
Canada, the U.S Federal Aviation 
Administration, NASA, the U.S. Volpe 
Center, Airbus, AER Lingus, and other 
government, industry, and research 
organizations. 

International specialists in acces- 
sible transportation exchanged 
information at an informal meeting 
hosted by TDC on June 6, 2001. The 
ten guests represented government, 
research, and advocacy organizations 
in Sweden, Hong Kong, and Japan. 

After presentations on recent 
developments in each country, discus- 
sions focussed on the effectiveness 
of policies and regulations, and the 
challenges of developing accessible 
urban transit systems. 


Treland’s Department of Marine and Nat 
Resources visits TDC on August 23, 2001, 
a memorandum of understanding in technical 
cooperation on transportation 


Charles Gautier, TDC Senior Development Officer 
Catherine Parker, Senior Officer, International 
Cooperation, Transport Canada 

Michele Murphy, Officer, International Cooperation, 
Transport Canada 

Nicole Pageot, Executive Director, Research and 
Development, TDC 

James D. Reid, Chief, TDC Transportation Systems 
Technology 

André Taschereau, TDC Senior Development Officer 
Invited Guests 

Barbara Leeson, Assistant to the Principal 

Tom Carroll, Secretary General 

Frank Sheridan, Principal 


The day ended with a visit to 
Montreal’s subway to demonstrate a 
visual communication system developed 
in a TDC project. The system delivers 
visual and audio messages on station 
stops and connections as well as 
emergency messages. 

During the year, TDC hosted a 
number of international delegations, 
including a group from Vietnam that 
was given a presentation on the 
Electronic Chart Display Information 
System (ECDIS) developed for the 
St. Lawrence Seaway. Groups from 
the People’s Republic of China and 
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Ireland’s Department of Marine and 
Natural Resources were each given 

a presentation on TDC’s marine and 
intermodal research and development 
program. The presentations covered 
TDC’s work to improve shipping safety, 
efficiency, productivity, and environ- 
mental friendliness through develop- 
ment of innovative technologies and 
improved understanding of human 
factors. 

The Third Annual Workshop on 
Highway-Railway Grade Crossing 
Research, held in Montreal on 
November 26, 2001, gave representa- 
tives of Canadian and U.S. govern- 
ments, research institutes, and rail 
carriers, suppliers, and associations 
an opportunity to provide input to 
the Highway-Railway Grade Crossing 
Research Program. 


a+8 


Canada 


Proceedings of the Third Workshop on 
Highway-Railway Grade Crossing Research 
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The program, which began in 
1999, is investigating innovative 
technologies that could increase the 
effectiveness and lower the cost of 
warning systems and address the 
human factors contributing to grade 
crossing and trespassing incidents. 
Transport Canada’s Rail Safety 
Directorate and the major Canadian 
railways are the primary sponsors of 
the research, and TDC is the lead 
agency for its development and 
implementation. U.S. government 
and academic organizations are also 
supporting the program by sharing 
research information. The research 
program is part of Direction 2006, 
an initiative to halve the number of 
railway-highway grade crossing colli- 
sions and trespassing incidents by 
2006. The program is a partnership 
between public and private sector 
railway stakeholders, including 
Transport Canada, provincial and 
municipal governments, law enforce- 
ment agencies, safety organizations, 
and railway companies and their 
unions. 

TDC played host to two special 
meetings on aircraft de/anti-icing 
from November 28 to 30, 2001. The 
Aerodynamics Working Group of the 
SAE G12 International Committee on 
Aircraft Ground De/Anti-Icing met 
first to discuss the aerodynamic 
effects of de/anti-icing fluids and 
the implications for the aerodynamic 
acceptance tests that all fluids must 
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pass. The first group reported on its 
work to the second group, the Hold- 
over Time Subcommittee, chaired by 
TDC’s Barry B. Myers. The Holdover 
Time Subcommittee worked through 
an extensive agenda over two days of 
meetings that included discussions on 
the protocol for testing Type I fluids 
and its impact on the guidelines for 
Type I holdover times; testing for 
heated, diluted Type II and Type IV 
fluids; and the implications of the 
tests for Aerospace Standard 5485, a 
laboratory testing procedure. 

The meetings were held to ensure 
that guidelines on the use of de/anti- 
icing fluids address the continuing 
development of new fluids and 
techniques. 

The findings of a 2001 TDC 
research project on rail safety provid- 
ed important input into a new rule 
for rail operations across the coun- 
try announced by Transport Canada 
on December 1, 2001. Rule 104 of 
the Canadian Rail Operating Rules 
deals with rail operations in non- 
signalled territory - areas that do 
not use automated devices or signals 
to control train operations. 

The TDC project examined a variety 
of technologies that could be used to 
replace hand-operated switches. The 
study found that the cost of replacing 
existing hand-operated switch position 
indicators with electronic equipment 
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was not justifiable if just savings 

in property damage and human 
injuries and fatalities were consid- 
ered. However, when travel time for 
passenger and cargo operations was 
included in the analysis, the project 
was determined to be potentially 
economically viable. 

On March 4, 2002, TDC hosted a 
Workshop on Locomotive Emissions 
in Montreal. Representatives from 
government and industry in Canada 
and the U.S. were invited to help 
determine the railway sector's per- 
Spectives on diesel locomotive emis- 
sions and to gather information to 
assist Transport Canada in orienting 
its research and regulatory activities. 

Presentations and discussions 
focussed on the railways’ plans for 
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the future make-up of the Canadian 
locomotive fleet and for operational 
changes that may affect emissions; 
defining the roles and responsibilities 
of railways, suppliers, and government 
regarding emissions reduction; R&D 
initiatives on technologies to reduce 
emissions; and strategies for interac- 
tion with U.S. authonties concerning 
regulations and development of 
technologies. 


Bob Dunn addresses the Locomotive Emissions Workshop in the 


TDC conference room 


Technology Transfer 


Communications 

The Communications Unit is respon- 
sible for the documentation and dis- 
semination of technical and general 
information on TDC’s research pro- 
gram. It produces reports, papers, 
presentations, exhibits, and confer- 
ence literature. 

The unit also maintains TDC’s Web 
site. The site, which is updated regu- 
larly, includes project descriptions, 
report summaries, TDC news, and a 
list of publications. Work continues 
on adding electronic versions of 
reports and presentations. 


Library and Information 
Centre 
Library staff provide in-depth research 
services to support TDC projects. 
Relevant journals, reports, electronic 
documents, and digital images are 
indexed in the library catalogue, which 
is available for searching across the 
Transport Canada Intranet. The cata- 
logue provides TDC staff with access 
to the library’s collection, as well as 
to electronic documents and Web sites. 
In addition to serving Transport 
Canada clients, TDC Library responds 
to numerous inquiries from research 
contractors and sponsors across Canada 
as well as from other government 
departments and the international 
transportation research community. 
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Support Services 


Corporate Services 
Financial Services provides consulting 
and advisory services to TDC’s research 
staff and performs a full range of 
financial functions. The unit ensures 
compliance with the financial require- 
ments for TDC’s contracts through 
cost controls, auditing, and financial 
analyses. It also prepares the monthly 
reports needed for decision-making 
and effective financial management. 
Administrative Services offers a 
complete range of office services, 
including managing records and 
supplies, handling mail and other 
communication services, procuring 
equipment and supplies, and distrib- 
uting TDC publications. This unit 
also manages a $1 million inventory 
of supplies and equipment. 


Informatics Services 
The responsibilities of TDC’s Informatics 
Services include development of appli- 
cations, maintenance and support of 
users’ workstations, computer security, 
and the purchase of data-processing 
equipment and software. It also pro- 
vides support and consulting services 
to TDC staff and maintains the daily 
operations of the local area network. 
Informatics personnel continued to 
implement a new project information 
management system (PIMS). 
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Table 1 


2001-2002 Expenditures: Transport Canada Funding Sources 


(Thousands of dollars) 


Operating Costs 


Salaries* 1 865 
Base operating costs | 640° 
eee | 2 505 
R&D Program Expenditures 
R&D Management Board 4720 
_ Other departmental sources 2110 
a an 6 830 
Table 2 
2001-2002 R&D Expenditures: All Funding Sources 
(Thousands of dollars) 
All Transport Canada Sources 6 830 
External Sources 
Program of Energy R&D - Natural Resources Canada 1 310 
New Initiatives Fund - National Defence 510 
U.S.-Canadian agreement on counter-terrorism R&D 360 
U.S. FAA 340 
Other Canadian sources 285 
_ Other foreign sources © 245 
ft oe a ee ee 3.050 
Total TDC R&D Expenditures 9 880 
Additional Contributions (estimated) 
Canadian government sources 1 600 
Industry 1 040 
Foreign & other sources 1 840 
4 480 
TOTAL VALUE OF R&D PROGRAM 14 360 


* Funded in part by the Program of Energy R&D - Natural Resources Canada 
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The breakdown of R&D expenditures 
by program area and funding source 
presented in Figure 1 illustrates the 
importance of external funds and 
contributions to TDC’s research 
program. Funding from external 
sources and in-kind contributions 
totalled more than $7.5 million in 
2001-2002, serving to boost the 


value of the research program to 


more than double its Transp 


Canada funding base. 


Figure 2 provides a br 


of R&D expenditures by pro 


area. Expenditures in the air 


mode reflect TDC’s leadi 


in international winter aviation 


research. 
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Figure 1 
R&D Expenditures by Program Area and Funding Source 


(Millions of dollars) 
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NOTE: Accessibility, ITS and human factors R&D expenditures are rolled into the various modal areas. 


Total R&D expenditures: $9.8 million 


Figure 2 


(Percentage of 2001-2002 expenditures) 


Air 
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NOTE: Accessibility, ITS and human factors R&D expenditures are rolled into the various modal areas. 


Figure 3 provides a breakdown 

of R&D expenditures by targeted 
benefit. Over 45 percent of 
2001-2002 expenditures went 
towards research primarily aimed 
at improving transportation safety, 
while another 29 percent focussed 
on R&D supporting the develop- 
ment of policy, regulations, and 


standards. 
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FDC contracts out its research 
program to a variety of organiza- 
tions in the public and private 
sectors. Figure 4 shows the 
distribution of R&D expenditures 
in 2001-2002 by type of R&D 


performer. 


(Percentage of 2001-2002 expenditures) 


Improved safety 


Development of 
policy, regulations, 
and standards 


Energy and 
environment 


Improved 
technology base 


Improved security 
Improved service, 


productivity, and 
efficiency 


Figure 4 
R&D Expenditures by Performing Organization 


(Percentage of 2001-2002 expenditures) 
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National and International Committees 


Aircraft Icing Research Alliance 
Barry B. Myers 


Airports Council International -— Europe 
Technical and Operational Committee: Angelo Boccanfuso 


American Society for Testing and Materials (ASTM) 
Subcommittee E-17.22/96.1, Task Group on Preparation of Standard - 
International Runway Friction Index: 
Secretary - Angelo Boccanfuso 
Subcommittee E-17.22/97.2, Task Group on Preparation of Standard - 
Pavement Surface Classification: 
Angelo Boccanfuso 
Subcommittee E-17.14, Task Group on Terminology of Standards: 
Chairman - Angelo Boccanfuso 


Association québécoise du transport et des routes (AQTR) 
Environment Committee: Claude Guérette 
Goods Transportation Committee: Catherine Hirou, Sesto Vespa 
Safety Committee: Catherine Hirou 
Traffic Committee: Catherine Hirou 


Canada-U.S. Counter-Terrorism R&D Group 
Howard Posluns 


Canada’s National Climate Change Process 
Technology Issues Table: 
TC Representative - Michael A. Ball 


Canadian Marine Advisory Council 
Charles Gautier, Ernst Radloff, James D. Reid, André Taschereau 


Canadian National Wind and Waves Committee 
André Taschereau 


Canadian Standards Association 
Subcommittee on Automotive Adaptive Driving Controls for Persons with 
Physical Disabilities: 
Barbara Jamieson Smith 
Subcommittee 2604 on Transportable Mobility Aids: 
Barbara Jamieson Smith 
Technical Committee on Systems for the Transportation of Persons with Disabilities: 
Roy S. Nishizaki, Barbara Jamieson Smith 
Subcommittee 2605 on Mobility Aid Securement and Occupant Restraint Systems for 
Motor Vehicles: 
Vice-chairman —- Roy S. Nishizaki 


Canadian Strategic Highway Research Program 
Executive Committee: Brian Marshall 


Canadian Working Group on Evaluation of School Bus Safety Devices 
Coordinator - Claude Guérette 


Professional Activities 


Centre d’expérimentation des véhicules électriques du Québec 
Board of Directors: Claude Guérette 


Centre for Marine Simulation Technical Advisory Group 
Ernst Radloff 


Direction 2006 
Research Committee: Sesto Vespa 


Electric Vehicle Association of Canada 
Working Group on Electric Bikes and Low Speed Vehicles: Claude Guérette 


ENTERPRISE Group 
Executive Board: Brian Marshall 


Federal Aviation Administration-Joint Aviation Authonities- 
Transport Canada Research Collaboration 
Human Factors Technical Team: Isabelle Marcil 


Federal Aviation Administration-Transport Canada Committee 
Security Bilateral Research and Development Working Group: Howard Posluns 


Global Aviation Information Network (GAIN) 
Working Group C on Global Information Sharing Prototypes: 
Co-chairman — Howard Posluns 


Ice Navigation Simulator Assessment Committee 
Co-chairman - James D. Reid 


Intelligent Transportation Society (ITS) of America 
Angelo Boccanfuso 


Intelligent Transportation Systems Society of Canada (ITS Canada) 
Nicole Pageot 


International Aviation Snow Symposium 
R&D Committee: 
Secretary - Angelo Boccanfuso 


International Electrotechnical Commission/TC 80 
Maritime Navigation and Radio Communication Equipment/Systems: 
Charles Gautier, André Taschereau 


International Search and Rescue Committee 
Technology Working Group: 
Howard Posluns, James D. Reid 


Marine Pilotage Certification Directors’ Committee 
Secretary - André Taschereau 


Minister’s Advisory Committee on Accessible Transportation (ACAT) 
Brian Marshall, Barbara Jamieson Smith 
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NAFTA Land Transportation Standards Subcommittee/ 
Transportation Consultative Group/Working Group on Science & Technology 
Canadian Co-chair - Bran Marshall 


National Search and Rescue 121.5 MHz Phase-Out Planning Committee 
Howard Posluns 


National Transportation Week 2002 
President - Catherine Hirou 
National Awards Committee: 

President - Catherine Hirou 


Railway Research Advisory Board 
Sesto Vespa 


SAE - International Committee on Aircraft Ground De/Anti-Icing (G12) 
Steering Committee: Barry B. Myers 
Holdover Time Subcommittee: 
Chair - Barry B. Myers 
Fluids Subcommittee Working Group: 
Host - Barry B. Myers 
Methods Subcommittee: Barry B. Myers 
Liaison for ICAO and IATA - Barry B. Myers 
Equipment Subcommittee 
Facilities Subcommittee 
Ice Detection Subcommittee 
Future Deicing Technology Development Subcommittee 


Standards Council of Canada 
WG7 - General Fleet Management and Commercial/Freight Operations: 
Brian Marshall 
WG15 - Dedicated Short Range Communications: 
Brian Marshall 


U.S. Aviation Regulation Advisory Council 
Working Group on Ice Protection Harmonization: Barry B. Myers 


U.S. Ship Structure Committee 
André Taschereau 


U.S. Transportation Research Board (TRB) 
Aircraft/Airport Compatibility Committee: Barry B. Myers 
Alternative Transportation Fuels Committee: Michael A. Ball 
Committee on Surface Properties-Vehicle Interaction: Angelo Boccanfuso 
Transportation Energy Committee: Michael A. Ball 
Board Member - Angelo Boccanfuso 


Western Transportation Advisory Council (WESTAC) 
Innovative Strategies Group: James D. Reid 


Professional Activities 


Intra/Interdepartmental Committees 


Assistant Deputy Minister’s Committee on Science and Technology 
Nicole Pageot 
Alternate Member - Michael A. Ball 


Assistant Deputy Minister’s Committee on Federal Innovation Networks of Excellence 
(FINE) 
Alternate Member - Michael A. Ball 


Canadian Transportation Agency Accessibility Advisory Committee 
Brian Marshall, Roy S. Nishizaki, Barbara Jamieson Smith 


Climate Change Technology Early Action Measures (TEAM) 
Management Committee: 
TC Representative - Michael A. Ball 
Industry Working Group: 
TC Representative - Michael A. Ball 


Container Tracking and Monitoring - TDC-Port of Montreal 
Ernst Radloff, James D. Reid 


Council of Science and Technology Advisors 
Working Group: Michael A. Ball 


Counterterrorism Research and Technology Initiative (CRTI) 
Michael A. Ball 


Federal Partners in Technology Transfer 
TC Representative - Nicole Pageot 
Intellectual Property Management: Nicole Pageot 


Federal Science and Technology Annual Report 
Steering Committee: Michael A. Ball 


Industry Canada Interdepartmental Core Working Group on Clean Car (PNGV) 
Michael A. Ball 


Interdepartmental Committee on Federal Disability Strategy 
Barbara Jamieson Smith 


Interdepartmental Committee on International Science and Technology Relations 
Michael A. Ball 


Interdepartmental Committee on Sustainable Transportation 
Michael A. Ball 


Interdepartmental Steering Committee on Ballard/Ford Fuel Cell Engine Development 
Michael A. Ball 


Interdepartmental Steering Committee on Ethanol (ISCE) 
Michael A. Ball 
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Interdepartmental Working Group on Satellite Navigation 
Howard Posluns 


Natural Sciences and Engineering Research Council Industrial Advisory Research 


Group 
Ernst Radloff 


Program of Energy R&D Committees 

Panel Member - Nicole Pageot 

Alternate Panel Member - Michael A. Ball 

Industrial Energy R&D Advisory Board: Michael A. Ball 

Advanced Fuels and Transportation Emissions Reduction: 
Michael A. Ball, Roy S. Nishizaki, James D. Reid 

Canadian Lightweight Materials Research Initiative (CLiMRI): Claude Guérette 

Fuel Cells, Electric and Hybrid Vehicles: Claude Guérette 

Marine Transportation and Safety: 
Charles Gautier, Ernst Radloff 

Optimization of the Energy Efficiency of Transportation Systems: 
Objective Leader - Michael A. Ball 
Brian Marshall, Ernst Radloff 


Transport Canada Committees 
R&D Management Board: Nicole Pageot 
Technical Advisory Committee to R&D Management Board: 
Chair - Michael A. Ball 
Brian Marshall, James D. Reid 
Joint Winter Runway Friction Measurement Program - Technical Steering Committee: 
Angelo Boccanfuso 
Standing Committee on Operations in Icing Conditions: 
Angelo Boccanfuso, Barry B. Myers 
Sustainable Development Strategy Committee: 
R&D Alternate Member - Michael A. Ball 
Director General’s Climate Change Group - Safety Programs, 
Strategies and Coordination Directorate: 
Alternate Member - Michael A. Ball 
Transportation Blueprint for the Next Decade and Beyond - Innovation and 
Environment Teams: 
Michael A. Ball 


Other Societies and Associations 

Air Transport Association 

American Institute of Aeronautics and Astronautics 
American Society of Mechanical Engineers 

Association for Driver Rehabilitation Specialists 

Canadian Aeronautics and Space Institute 

Canadian Association for Composite Structures and Materials 
Canadian Hydrogen Association 

Canadian Operational Research Society 

Canadian Transportation Research Forum 

Human Factors Association of Canada 

Institute for Operations Research and the Management Sciences 
Institute of Electrical and Electronics Engineers (IEEE) 
International Marine Transit Association 

Materials and Manufacturing Ontario 

National Mobility Equipment Dealers Association 

Radio Technical Commission for Maritime Services 

SAE International 

Society of Manufacturing Engineers 


Society of Naval Architects and Marine Engineers (SNAME) 


2001-2002 


2001-2002 


Papers and Presentations 


Joint Winter Runway Friction Measurement Program 
Presentation at a meeting of the International Aviation Safety Association 
R&D Committee 
Buffalo, New York, April 2001 
and at the Eighth Annual NASA Tire/Runway Friction Workshop 
Wallops Island, Virginia, May 2001 
and at an American Society for Testing and Materials Workshop 
Dallas, Texas, December 2001 
Angelo Boccanfuso 


Update — Joint Winter Runway Friction Measurement Program 
Presentation at Prague Airport 
Prague, Czech Republic, March 2002 
Angelo Boccanfuso 


Electric Bike Evaluation Project 
Poster presentation at the 18th International Electric Vehicle Symposium 
Berlin, Germany, October 2001 
Claude Guérette 


Electric Bike 2000 Project — Evaluation Results 
Presentation at the Canadian Electric Vehicle Conference 2001 
Kelowna, British Columbia, May 2001 
Claude Guérette 


Lightweight Bus Development Project 
Presentation at the Canadian Bus Association Annual Meeting 
Montreal, Quebec, May 2001 
Claude Guérette 


School Bus Pre-Stop Warning Signal Lights Project - A Status Report 
Presentation at the Western Canada Traffic Association Conference/Injury Prevention 
Symposium 
Regina, Saskatchewan, August 2001 
Claude Guérette 


Professional Activities 


Survey of Experience with Pedestrian Safety Devices on School Buses - A Status 
Report 
Presentation at the Western Canada Traffic Association Conference/Injury Prevention 
Symposium 
Regina, Saskatchewan, August 2001 
Claude Guérette 


Transport Canada Advanced Technology Bus Program 
Presentation at the Canadian Urban Transit Association/Technical Committee Fall 
Meeting 
Mississauga, Ontario, November 2001 
Claude Guérette 


HOT Changes Analysed 
Moderate Snow HOT History 
Transport Canada Aviation Ground Icing R&D Activities 
Presentations at the SAE G-12 Aircraft Ground De-Icing Conference and Expo 
Orlando, Florida, July 2001 
Barry B. Myers 


Transport Canada Research Update 
Presentation at the SAE G-12 De-Icing/Anti-Icing Task Force Steering Committee 
Meeting 
New Orleans, Louisiana, May 2001 
and at the Ice Protection Harmonization Working Group Meeting 
Montreal, Quebec, July 2001 
Barry B. Myers 


Aviation Safety Sharing Systems 
Presentation at the 5th Global Aviation Information Network World Conference 
Miami, Florida, December 2001 
Howard Posluns 


Emergency Beacon Research and Development Program 
Presentation at the International SAR Technology Working Group Meeting 
Quebec City, Quebec, May 2001 
Howard Posluns 


Flight Recorder Configuration Standard (FRCS) 
Presentation at the European Union Flight Data Monitoring Conference 
Lisbon, Portugal, September 2001 
Howard Posluns, Wayne Jackson 


Port Community Extranet for Enhanced Terminal Management 
Paper presented at the 22nd IAPH World Ports Conference 
Montreal, Quebec, May 2001 
and at the 16th International Conference on Port and Ocean Engineering under 
Arctic Conditions 
Ottawa, Ontario, August 2001 
Ernst Radloff, Richard Desaulniers 


2001-2002 


2001-2002 


Maximizing Ship’s Draft in the St. Lawrence Seaway 
Paper presented at a Customer Relations Meeting, St. Lawrence Seaway Management 
Corporation 
Montreal, Quebec, March 2002 
André Taschereau, Brian Morse, David Stocks 


Canadian Coopertaive Grade Crossing Research Program 
Presentation at the Workshop on Highway-Railway Grade Crossing Research 
Montreal, Quebec, November 2001 
Sesto Vespa 


L’avenir des équipements routiers 
Presentation at the 50th annual conference of the Association du camionnage 
du Québec 
Quebec City, Quebec, May 2001 
Sesto Vespa 


STARS Project Update 
Presentation at the Canadian Council of Motor Transport Administrators Annual 
Meeting 
Whitehorse, Yukon, June 2001 
Sesto Vespa 


Transport Canada’s Rail Safety R&D Program 
Presentation at the Canadian Transportation Research Forum Semi-Annual 
Conference 
Quebec City, Quebec, November 2001 
Sesto Vespa 


Other Activities 


In addition to the above, TDC participated in the following events. 


Airbus Human Factors Symposium 
Toronto, Ontario, July 2001 
Howard Posluns 


Aircraft Icing Research Alliance Conference 
Toronto, Ontario, June 2001 
Barry B. Myers 


Airports Council International — European Airport Operators Meeting 
Prague, Czech Republic, December 2001 
Angelo Boccanfuso 


Air Transport Association Pilot Alertness Symposium 
Washington, D.C., May 2001 
Howard Posluns 


Annual Assembly Meeting of the Radio Technical Commission for Maritime Services 
San Diego, California, May 2001 
James D. Reid 


Professional Activities 


Canada-U.S. Counter-Terrorism R&D Bi-Annual Meeting 
Ottawa, Ontario, June 2001 
Howard Posluns 


Canadian Aviation Safety Seminar 
Ottawa, Ontario, May 2001 
Calgary, Alberta, March 2002 

Howard Posluns 


Canadian Council of Motor Transport Administrators Annual Meeting 
Whitehorse, Yukon, June 2001 
Sesto Vespa 


COSPAS-SARSAT Low-cost 406 MHz Beacon Task Group (TG-2/2002) 
Canberra, Australia, March 2002 
Howard Posluns 


Eighteenth International Electric Vehicle Symposium 
Berlin, Germany, October 2001 
Claude Guérette 


Eleventh Canadian Hydrogen Conference 
Victoria, British Columbia, June 2001 
Roy S. Nishizaki 


Eighth World Congress on Intelligent Transport Systems 
Sydney, Australia, September-October 2001 
Brian Marshall 


Global Aviation Information Network (GAIN) Fifth World Conference 
Miami, Florida, December 2001 
Working Group C Co-chairman - Howard Posluns 


Global Aviation Information Network (GAIN) Working Group C Meetings 
Amsterdam, Netherlands, June 2001 
Washington, D.C., August 2001 
New York, New York, October 2001 
Howard Posluns 


Ice Protection Harmonization Working Group Meetings 
Montreal, Quebec, July 2001 
Host - Barry B. Myers 
Linkodping, Sweden, October 2001 
Santa Fe, New Mexico, February 2002 
Barry B. Myers 


ITS Canada Annual General Meeting 


Toronto, Ontario, March 2002 
Brian Marshall, Nicole Pageot 


2001-2002 


2001-2002 


JAA/FAA/Transport Canada Joint Harmonization R&D Committee 
Palm Coast, Florida, January 2002 
Barry B. Myers, Howard Posluns 


JAA/FAA/Transport Canada Joint Harmonization R&D Committee, Icing Technical 
Team Meeting 
Paris, France, September 2001 
Barry B. Myers 


NAFTA Land Transportation Standards Subcommittee/Transportation Consultative 
Group, Working Group on Science and Technology, Plenary Meeting 
Palm Coast, Florida, January 2002 
Co-chair - Brian Marshall 


National Mobility Equipment Dealers Association Annual Conference 
Albuquerque, New Mexico, February 2002 
Barbara Jamieson Smith 


National Search and Rescue SARSCENE 2001 Conference 
Whitehorse, Yukon, September 2001 
Howard Posluns 


Program of Energy R&D POL Leader’s Conference 
Ottawa, Ontario, June 2001 
Michael A. Ball 


SAE G-12 AEA De/Anti-Icing Task Force and Steering Committee Meetings 
New Orleans, Louisiana, May 2001 
Barry B. Myers 


SAE G-12 Aerodynamics Subcommittee 
Chicoutimi, Quebec, May 2001 
Barry B. Myers 


SAE G-12 Aicraft Ground De-Icing Conference and Expo 
Orlando, Florida, July 2001 
Barry B. Myers 


Professional Activities 


SAE G-12 HOT Subcommittee Meeting 
Montreal, Quebec, November 2001 
Host - Barry B. Myers 


Transportation Research Board, Annual Meeting 
Washington, D.C., January 2002 
Brian Marshall 


U.S. National Oceanic and Atmospheric Administration 
Beacon Manufacturers’ Workshop 
St. Petersburg, Florida, May 2001 
Howard Posluns 


U.S. Transportation Research Board Meetings 
81st Annual Meeting 
Meeting of Committee on Transportation Energy 
Meeting of Committee on Alternative Transportation Fuels 
Washington, D.C., January 2002 
Michael A. Ball 


U.S. Transportation Research Board Environment Needs in Transportation Conference 
(Invitation Only) 
Washington, D.C., March 2002 
Michael A. Ball 


Windsor Workshop on Transportation Fuels, 2001 
Windsor, Ontario, June 2001 
Michael A. Ball, Roy S. Nishizaki 


Workshop on Ice Loads on Ship Hulls 
Ottawa, Ontario, November 2001 
Ernst Radloff 


Workshop on Locomotive Emissions 
Montreal, Quebec, March 2002 
Ernst Radloff 


2001-2002 
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TRANSPORTATION DEVELOPMENT CENTRE 


nnovation is key to building a safer, more 

secure, and sustainable transportation 
system for all Canadians. The Transportation 
Development Centre’s role is to help Transport 
Canada achieve its goal of promoting 
innovation in the transportation sector. 

Straight Ahead - A Vision for Transportation 
in Canada outlines Transport Canada’s com- 
mitment to partnership-based research. 
Through organizations like TDC, Transport 
Canada acts as a catalyst to bring industry 
CF partners together with collaborators in 


_ AIRCANADA universities, various levels of government, 


and other industries to share knowledge, 
build expertise, and enhance capacity. 

TDC works closely with stakeholders to 
ensure that research programs accurately 
reflect the concerns of all players. TDC also 
builds partnerships with the private sector 
to put the fruits of its research to work for Canadians as 
quickly as possible. 

TDC research supports the development of regulations 
or legislation to reflect a rapidly changing industry. 
Professional staff work closely with national and inter- 
national organizations to harmonize practices and to 
develop new standards for transport sector operations. 

Transport Canada’s focus on encouraging safety manage- 
ment systems as a way for industry to reduce risk and 
improve safety requires the development of new tools for 
industry and regulators. TDC is helping develop those tools, 
from innovative monitoring technologies to fatigue 
management programs. 

Reducing the impact of the transportation sector on 
the environment is a high priority for Transport Canada. 
TDC research is developing new and emerging technologies 
and testing new fuels that will help achieve the goal of 
a sustainable transportation system. 

TDC’s research program is driven by Transport Canada’s 
aim to provide Canadians with the safest, most secure 
transportation system in the world, through innovative 
technologies, strategies, and practices. 
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As Transport Canada’s centre of 
excellence for research and develop- 
ment, TDC manages a multimodal 
R&D program aimed at improving 


the efficiency, environmental 
y 


performance, safety, and security of 


the Canadian transportation system. 
Its mandate is to enhance the 


department's technological capability, 
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R&D Program 


Canada must become a world leader in transportation 


innovation to maintain and improve our market position in the 


global economy and our guality of life in the years to come. 


Hon. Davip M. CotLenetre, MINIsTER OF TRANSPORT 


TDC’s R&D program includes activities 
in all transportation modes and all 
stages of the innovation cycle - from 
concept definition to demonstration 
and deployment. Responding to the 
needs and priorities of the depart- 
ment, TDC’s professional staff work 
closely with Transport Canada clients 
to plan and organize activities through- 
out a project, and to help apply the 
results of the research to Canada’s 
transportation network. When the 
research may affect the operations of 
an entire industry, TDC collaborates 
with committees of stakeholders to 
ensure that the research plan accurately 
reflects the concerns of all players. 
Projects are contracted out to the 
agencies best qualified to do the work. 
Contractors range from manufacturers, 
operators, research groups, and con- 
sultants. As key players in Canada’s 
capacity to innovate, university-based 
researchers also play an important role 
in TDC’s research program. 
TDC-managed research programs 
Support Transport Canada’s strategic 
priorities. For example, research is 
conducted in a wide range of areas 
intended to support the develop- 
ment of new regulations or legisla- 
tion to reflect a rapidly changing 
industry. TDC also works with national 
and international organizations on 
efforts to harmonize practices and to 
develop new, international standards 
for transport sector operations. TDC 
works closely with industry to 
develop new tools, such as fatigue 
management programs (FMPs) for 


operators, that may become part of 
the safety management systems that 
encourage a safety culture. TDC also 
takes on key research responsibilities 
in mode-specific initiatives such as 
Direction 2006, which aims to cut 
accidents at highway-railway grade 
crossings in half by 2006. In close 
collaboration with U.S. security 
authorities, TDC is developing 
advanced technologies to enhance 
the security and safety of travellers. 
The centre also serves an important 
intelligence function, providing the 
department with information about 
new and emerging technologies, 
strategies, or practices under devel- 
opment elsewhere in the industry 
and around the world. 

Through its Research and Policy 
Coordination office in Ottawa, TDC 
serves as Transport Canada’s represen- 
tative on national science and techno- 
logy initiatives such as the Federal 
Innovation Networks of Excellence, 
Climate Change TEAM, Counterterrorism 
Research and Technology Initiative, 
and the Federal Fuel-Cells Coordinating 
Committee. The Ottawa office also 
manages departmental participation 
in the federal Program for Energy 
Research and Development, and pro- 
vides science and technology support 
to departmental programs such as 
sustainable development. 

Building Transport Canada’s research 
capacity is an important way to pro- 
mote new ideas in transportation, and 
TDC’s research program is driven by 


Transport Canada’s strategic priorities as 
outlined in Straight Ahead - A Vision 
for Transportation in Canada: 

e intermodal integration, finding 
ways to make the movement of 
people and goods as seamless 
and efficient as possible 

e reducing congestion through 
improved or innovative infrastruc- 
ture, and through the use of intel- 
ligent transportation systems (ITS) 

e reducing environmental pressures 
through the use of new fuels, new 
technologies to control emissions, 
and new propulsion systems 

e enhancing safety and security 
through reducing the possibility of 
operator error, new tools for train- 
ing, innovative passenger and 
freight screening technologies, and 
new search and rescue technologies 

e increasing accessibility for those 
facing physical or cognitive 
barriers to travel 


Internationally, TDC cooperates 
with research groups in the United 
States, Mexico, South America, 
Europe, and Pacific Rim countries, 
as well as with regional economic 
associations such as NAFTA, APEC, 
and the European Union. It partic- 
ipates in major cooperative 
ventures through memoranda of 
understanding, intergovernmental 
agreements, and scientific 
exchanges. 


Program Administration 
and Funding 
The Transport Canada R&D Management 
Board is responsible for administering 
research funds, monitoring departmen- 
tal R&D, and allocating central funding. 
A Technical Advisory Committee, made 
up of representatives from across the 
department and headed by TDC, pro- 
vides specialist and technical input on 
research priorities. 

Special programs augment depart- 
mental funding. In 2002-2003 they 
included: 


e the federal Program of Energy 
Research and Development, admin- 
istered by the interdepartmental 
Panel on Energy Research and 
Development and chaired by 
Natural Resources Canada 


e the New Initiatives Fund adminis- 
tered by the National Search and 
Rescue Secretariat 


Joint and cost-shared initiatives with 
other departmental and federal organ- 
izations, provinces, municipalities, and 
industry provide another source of 
funding. In 2002-2003, additional 
financial support came from the Federal 
Aviation Administration, the Federal 
Motor Carrier Safety Administration, 
and the Canada-U.S. Bilateral Agree- 
ment on Cooperative R&D Concerning 
Counterterrorism for specific activities 
under joint programs with the U.S. 

The Financial Overview on page 34 
provides a detailed breakdown of TDC’s 
funding and funding sources for 
2002-2003. 
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The transportation sector and its partners require innovative approaches 
to exploit opportunities and solve problems, a strong research and 
development capacity, and the ability to develop new knowledge and 
technology quickly and deploy them rapidly where they are needed. 


Straicur AHEAD — A Vision FoR TRANSPORTATION IN CANADA 


Air Safety research into ice sensor technology, 
) Working in concert with deicing operations and cleanup, and 
Transport Canada’s Civil the effect of freezing contamination 


Aviation Directorate, on aircraft performance. 

TDC’s aviation safety Airborne icing, caused by an icing 
research program is phenomenon known as supercooled 
intended to support the __‘arge droplets, can present a particu- 
development of policy, lar threat to aviation safety. In con- 
regulations and stan- junction with researchers at the 
dards related to train- Meteorological Service of Canada of 
ing, operations, materi- Environment Canada, work was under- 


als, and equipment. The Way in 2002-03 to more accurately 


program also focusses on technologi- identify the current weather in the 


cal means to improve accident pre- vicinity of an airport, known as 
vention and survivability, and the “nowcasting.” Using a combination 
development of improvements to air- of instrumented aircraft, satellites, 
port operations, from runway manage- and ground stations, researchers are 
ment to advanced air navigation collecting data to develop improved 
systems. TDC is also involved in models to predict icing risks. In 
cooperative activities to harmonize addition to coordinating the research 
international aviation R&D. effort, TDC is Transport Canada’s 


Transport Canada is an international "esearch representative on the Ice 
leader in winter operations research, | Protection Harmonization Working 
focussing on critical safety issues like | Goup, an FAA-sponsored initiative 
ground icing of aircraft, airborne icing, with members drawn from regulatory, 
runway operations, runway contami- research, and aircraft manufacturing 
nation and deicing, and the develop-  °rganizations worldwide. 
ment of an international runway 
friction index (IRFI) to be used by 
pilots to judge landing distances 
under winter conditions. 

Each year, in conjunction with the 
U.S. Federal Aviation Administration 
(FAA), TDC reviews new deicing and 
anti-icing fluids and produces the 
guidelines used across the aviation 
industry to determine how long the 
fluids protect aircraft surfaces from a 
buildup of snow or ice under various 
weather conditions. In addition to 


; ; Instruments that measure cloud particles are 
measuring fluid performance, the used in airborne icing research. 


ground icing program also involves 
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NASA 
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Runway friction testing 
at New Chitose Airport in 
Sapporo, Japan 


Also in 2002-03, the Joint Winter 
Runway Friction Measurement 
Program (JWFRMP) moved to a new 
testing site at New Chitose Airport in 
Sapporo, Japan. An international ini- 
tiative managed by TDC on behalf of 
Transport Canada’s Civil Aviation 
Directorate, JWRFMP is collecting 
data to validate the IRFI under devel- 
opment by the program. The research 
has already produced the Canadian 
Runway Friction Index, which is in 
use at airports across Canada. The 
program continues to attract interna- 
tional interest and now involves more 
than 30 organizations from 12 coun- 
tries. Canadian partners include the 
National Research Council Canada and 


the Canadian Department of National 
Defence. International members 
include the U.S. Federal Aviation 
Administration; NASA; the U.S. Air 
Force; the International Civil Aviation 
Organization; the European Joint 
Aviation Authorities; U.K., French, 
Norwegian, Swedish, German, and 
Japanese civil aviation authorities; 
airport administrators; airlines; and 


Emergency exit used in cabin safety 
simulations 


aircraft and aviation equipment man- 
ufacturers. 

Research into cabin safety issues 
will help develop improved standards 
and regulations. In cooperation with 
international agencies, including U.S., 
European, Australian, Japanese, 
Brazilian, and Russian aviation 
authorities, TDC’s program involves 
research into materials flammability, 
emergency cabin evacuation proce- 
dures, fire detection and suppression, 
and incident/accident analysis. 

For example, in 2002-03, full scale 
simulations were underway to under- 
stand factors that affect the ability 
of passengers to rapidly evacuate an 
aircraft cabin. Understanding the role 
played by such issues as aisle width, 
the placement of emergency exits, 
and the effectiveness of safety brief- 
ings will help improve the overall 
safety of air travel. 

Implementing flight data monitor- 
ing at commercial air carriers across 


GPS navigation equipment 


the country is a key component of 
the flight data monitoring program. 
By regularly collecting and analysing 
data from flight data recorders - the 
so-called black boxes - potential 
safety or technical problems may be 
detected. In 2002-03, four Canadian 
airlines initiated flight data monitor- 
ing programs (FDMPs). Transport 
Canada is encouraging all airlines to 
set up quality control procedures, or 
Safety Management Systems (SMS), 
to maintain the safety and efficiency 
of their operations. FDMPs will be an 
essential part of any airline’s SMS. 

The GPS advanced navigation 
program is aimed at bringing the 
benefits of satellite navigation to 
the Canadian civil aviation industry. 
Research involves studies, flight tri- 
als, and equipment testing, and is 
focussed on understanding the unique 
Canadian operating environment. The 
use of global positioning system (GPS) 
technology has the potential to improve 
Canada’s air transportation network 
through increased accuracy of 
navigation, lower operating costs, 
and improved reliability. 

Transport Canada research on 
aerodrome operations focusses on 
safety issues related to airport opera- 
tions. For example, runway incursions, 
or the presence of unauthorized air- 
craft or airport vehicles on a runway, 
represent a major safety issue at 
Canadian airports. A TDC project is 
examining new technologies and 
strategies to prevent taxiing aircraft 
from accidentally straying onto a run- 
way. Other research focusses on new 
technologies to reduce the incidence 


of aircraft bird strikes, and on ways 
to improve aircraft braking perform- 
ance on wet runways. 

Under TDC’s new search and 
rescue (SAR) technologies program, 
researchers are developing new equip- 
ment to help search and rescue crews 
to better locate aircraft in distress. 
One ongoing project is developing a 
low cost 406 MHz emergency locator 
transmitter (ELT) targeted at the 
general aviation market. Current 
121.5 MHz ELT technology has been 
plagued by false alarms, leading search 
and rescue officials to hesitate before 
launching a search. The new 406 MHz 
beacon is much more reliable, offers 
greater accuracy in pinpointing loca- 
tions, and each is uniquely coded and 
can be traced to its owner. The new 
beacons are currently undergoing testing 
before being approved for use. 

One of the main culprits in false 
alarms was the G-switch, a mechanical 
switch designed to automatically 
activate the beacon in a crash. 
Another TDC project is developing a 
more reliable, less expensive electronic 
G switch. 
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The screened box was 
developed to test GPIRBs 
in the field. 


A parallel project is developing a 
cockpit decoder that can receive the 
406 MHz signal directly from a bea- 
con. This will allow search and rescue 
pilots to receive updated location 
information directly as they approach 
the rescue site, rather than relying 
on coordinators to relay it from the 
ground. TDC research is also develop- 
ing a digital selective calling guard 
receiver, which will allow search and 
rescue crews to receive a VHF Channel 
70 distress message transmitted from 
a ship in distress as they approach 
the rescue site. DSC messages include 
the priority of the call, the identifica- 
tion of the ship in distress, its posi- 
tion, and the nature of the distress, 
such as fire, explosion, flooding, 
collision, grounding, piracy, etc. 

Another project is developing a 
device that can be used to test bea- 
cons in the field without setting off 
a false alarm. The beacon is placed 
inside a screened box that tests the 
signal output without broadcasting 
it to search and rescue operators. 
Periodic testing ensures that the 
beacon will operate properly when 
required, and result in fewer false 
alarms. A similar device has also been 
developed to test GPS-equipped 
Emergency Position Indicator Radio 
Beacons (GPIRBs) developed in an 
earlier TDC research project. 
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Marine Safety 

In partnership with Transport Canada’s 
Marine Safety Directorate and the 
Canadian Coast Guard, TDC’s marine 
safety research program is aimed 

at improving marine transportation 
through innovation in shipboard navi- 
gation systems, ice navigation, and 
predictive maintenance techniques. 
Working closely with industry stake- 
holders, it also seeks to develop and 
evaluate technological solutions to 
operational problems, particularly in 
the areas of search and rescue, certi- 
fication of marine experts, inspection, 
and marine transportation systems. 

As part of Transport Canada’s com- 
mitment to environmental protection, 
TDC’s ongoing marine emissions pro- 
gram is finding ways to reduce engine 


Emissions control tnals are underway 
aboard the MV Cabot. 


emissions with minimal fuel penalty. 
By looking for a cost-effective design 
that can be retrofitted onto existing 
vessels, the research will provide a 
means for operators to meet NOx 
limits for older engines set by the 
International Maritime Organization 
and the U.S. Environmental Protection 
Agency. TDC researchers have already 
determined that continuous water 
injection (CWI) technology offers the 
most promise, with reductions of NOx 
emissions on the order of 20% to 
28% with no fuel penalty. An in-house 
designed system, as well as a new, 
sophisticated system for monitoring 
engine performance, is undergoing 
trials. Following up on earlier experi- 
ments aboard the BC Ferries vessel 
Queen of Westminster and the CCGS 
icebreaker George R. Pearkes, trials 
were underway in 2002-03 aboard 
MV Cabot, owned by Montreal-based 
Oceanex. These tnals will gather data 
to allow optimization of the CWI system 
for a range of operating conditions. 


Getting the crew rapidly off an off- 
shore petroleum platform in the event 
of an emergency and keeping them 
safe until they can be rescued requires 
equipment specially designed for 
Canadian conditions. TDC research 
into escape, evacuation, and rescue 
(EER) systems is aimed at develop- 
ing new, performance-based design 
standards to be used to evaluate 
evacuation systems for offshore 
platforms. In cooperation with the 
Canadian Offshore Petroleum Boards, 
the Canadian Association of Petroleum 
Producers, and the Canadian Association 
of Offshore Drilling Contractors, a 
steering committee composed of 
representatives of industry operators, 
equipment manufacturers, and regula- 
tors was formed to establish 
objective goals for the standards. 

Research tasks included studies of 
human performance under extreme con- 
ditions, development of a computer risk 
model, and application of the tool to 
generate information in support of the 
standards. Preliminary performance- 
based guidelines have been produced, 
and model testing was conducted at 
the Institute for Marine Dynamics in 
St. John’s, Newfoundland to verify and 
support the guidelines. In 2002-03 
full-scale testing was underway. 

While standards ultimately devel- 
oped as a result of this research are 
intended to be applied nationally in 
Canada, they may also be proposed as 
international standards. 


2002-2003 


2002-2003 


Ship owners are required to inspect 
inflatable life rafts annually, a process 
that is not only expensive and time 
consuming, but the unpacking and 
repacking increases the risk of damage 
to the life raft. To determine whether 
the time between inspections can be 
extended, a TDC research project is 
examining the service interval for 
life rafts. Preliminary results from 
laboratory and field testing of both 
life rafts and materials suggest that 
the inspection interval could be safely 
extended to as much as five years. 
This project is supported cooperatively 
by BC Ferries Corporation, Seaspan, 
Marine Atlantic, and Oceanex. 

Making sure passengers and crew 
get safely off a stricken vessel 
involves more than handing out life- 
jackets: it also involves effective 
evacuation plans and ship designs 
that optimize the process of getting 
people to safety. In cooperation with 
TC’s Marine Safety Directorate, a TDC- 


sponsored project is developing ship 
evacuation simulator software that 
can reproduce evacuation procedures 
under a wide variety of conditions, 
taking into account the placement of 
safety equipment, evacuation plans, 
training of personnel, vessel damage, 
weather conditions, and even 
passenger profiles. 

To collect data for the mathematical 
models of human behaviour, BMT Fleet 
Technologies Limited built a ship evac- 
uation test rig where hundreds of vol- 
unteers have run dozens of emergency 
simulations. The rig, which consists of 
a cabin, a 10-metre passageway, stairs, 
ladders, hatches, and watertight doors, 
is mounted on a hydraulic platform that 
can be tilted by as much as 20 degrees. 
This allows researchers to study how 
people actually move through confined 
Spaces in an emergency. 

The finished software can be used 
to design more effective evacuation 
plans and the placement of emergency 
equipment on existing ships, or be used 
by shipbuilders at the design phase. 


Computer processing of cross-polarized 
radar vastly improves the image. 


With applications for both naviga- 
tion in ice infested waters and search 
and rescue, TDC’s advanced radar 
systems program is developing new 
radar technologies that can detect 
and identify small objects in the water 
even when surrounded by heavy clut- 
ter. The system could also be used to 
find floating objects such as small 
life rafts or people. 

By modifying low-cost fishing radar, 
researchers have developed a cross- 
polarized radar system. Combining two 
independent, synchronous radar chan- 
nels produces a vastly improved radar 
image. A new modular radar interface 
was developed to allow a computer- 
based application to process the sig- 
nals. At the same time, another project 
developed a tracking system based on 
artificial intelligence technology capa- 
ble of detecting small objects in the 
water. The new integrated system is 
undergoing a series of trials aboard 
the Canship-operated M.T7. Kometic, 

a shuttle tanker in regular service to 
the Hibernia offshore oil platform. 


In 2002-03, shore-based trials were 
conducted using a mobile version of 
the system mounted in a truck. This 
allowed researchers to move the system 
to various locations to test it in a wide 
variety of ice and weather conditions. 
Because floating ice and floating 
people have very different profiles, 
trials are also planned aboard the 
Transport Canada vessel MV Honzon 
to determine how the system can be 
applied to search and rescue operations. 

As part of Canada’s commitment 
to international efforts to harmonize 
rules for polar shipping, a TDC project 
has developed a low-cost computer 
simulation tool for use in training 
programs on navigation through ice. 
Using multimedia software, the ice 
navigation simulator is designed to 
run on a standard desktop computer. 
A pilot course using the system and 
the training module developed for 
it was given at the Marine Institute 
of Memorial University in St. John’s, 
Newfoundland in 2002-03, and an 
evaluation of the simulator’s effective- 


ness is underway. 


2002-2003 


To help develop national standards 
for marine firefighting equipment, an 
ongoing TDC research program is 
examining firefighting systems 


arriers. The tunnel area of the 
unloading system is among the most 
difficult to reach with some kinds of 
fire equipment. A survey of Canadian 
self-unloading fleet produced a 
portrait of bulk handling systems, 
cargoes, fire detection, and fighting 
systems currently in use, and a risk 
assessment analysis looked at 
incident data in terms of frequency, 
fatality, injury, and property damage 
rates. A variety of fire scenarios were 
examined and risk mitigation strategies 
were investigated, including changes 
to maintenance practices and conveyer 
systems in addition to improved fire 
detection and suppression equipment. 

In 2002-03, tests were performed 
in a scale mock-up of a tunnel area of 
a reclaim-style vessel at the University 
of New Brunswick. Additional tests for 
water mist and aerosol systems are 
planned, and full-scale tests are also 
in the planning stage. 

Maximizing the efficiency of Canada’s 
major transportation routes is a pronty 
for Transport Canada. Undertaken at 
the request of the St. Lawrence Seaway 
Management Corporation and industry 
partners that include the Canadian 
Shipowners Association and the 
Shipping Federation of Canada, a 
TDC research project is determining 


Self-unloading bulk carrier in the 
Port of Montreal 


the maximum ship draft in the 
fay. This research 
will eventually produce a fully inte- 
grated traffic management system for 
the seaway. 

In Phase 1, a ship sinkage or 
“squat” model of key areas of the sea- 
way was produced using differential 
global positioning system technology 
and an Acoustic Doppler Current Profiler 
to collect data on 33 upbound and 
downbound transits. In Phase 2, an in- 
depth analysis of the behaviour of ves- 
sels in the seaway and a risk-assess- 
ment study of the non-controllable ele- 
ments of the seaway produced a mathe- 
matical model capable of determining 
the optimum transit draft of vessels. 

The final phase of the project will 
incorporate the squat model into a 
fully integrated seaway information 
and traffic management system. Real- 
time information about vessels and 
their locations will be integrated 
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into an Electronic Charts Display and 
Information System (ECDIS) developed 
in another TDC project. These systems 
will allow the seaway to improve traffic 
management and may eventually be 
used to help plan improvements to 
the seaway infrastructure. 

Rapidly changing technology puts 
particular pressure on training and 
certification programs and regulations. 
Working closely with the Laurentian 
Pilotage Authority, the Canadian Ship- 
owners Association, the St. Lawrence 
Ship Operators Association, and the 
Institut maritime du Québec, a 
TDC-managed project has developed a 
pilotage certificate training program 
for the Laurentian region. 

An analysis of the existing work sit- 
uation was conducted with input from 
licensed pilots, officers with pilotage 
certificates, and officers with a sound 
knowledge of the region, and a training 
program was designed. The program was 
validated and a training guide was 
developed. A final evaluation of the 
project was completed in 2002-03. 


Road and Rail Safety 
Working in close collaboration with 
Transport Canada’s Road Safety and Rail 
Safety directorates, TDC’s research 
program responds to departmental 
prionties in reducing accidents and 
improving safety across Canada’s vast 
road and rail networks. In addition to 
helping develop regulations and stan- 
dards, road safety research focusses on 
developing safer, more efficient heavy 
vehicles and buses, and’on reducing 
accidents caused by operator fatigue. 
Rail research supports the goal of 

the Rail Safety Directorate to develop 
regulations and standards, particularly 
in crossing safety, human factors, and 
operational safety. 

Police in many jurisdictions use 
electronic systems to collect collision 
data, but there is not yet a way to 
compile and share this information 
on a regional, provincial, or national 
basis. A research project managed by 


Research into fatigue management reduces 
accidents caused by operator error. 
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TDC on behalf of Transport Canada’s 
Road Safety Directorate is examining 
a variety of existing or emerging 
systems that would not only auto- 
matically collect collision data, but 
would also handle all reporting and 
e-ticketing functions. Under the traffic 
related electronic data strategy 
(TREDS), pilot tests are planned of a 
system that could provide an investi- 
gating officer easy access to a variety 
of police databases across the 
country. The system could also 
help researchers understand how 
highway accidents happen so 
that effective road safety 
programs can be designed. 

Another TDC research project 
is conducting a pilot evalua- 
tion of commercial vehicle 
on-board recorders and asso- 
ciated technologies to deter- 
mine their capacity to improve 
management of motor carrier 
fleets from safety, enforcement, and 
operational perspectives. On-board 
recorders could replace traditional 
recording functions, such as logbooks, 
and create electronic files of inspection 
reports, vehicle axel weights, and 
digital signatures. Smart cards could 
be used to store driver hours of 
service and trip inspection history, 
and to verify compliance with regula- 
tions. A study of the needs of stake- 
holders, including regulators and 
industry operators, has been under- 
taken and an initial evaluation of the 
available technologies is now complete. 
Planning was underway in 2002-03 
for the in-service testing phase of the 
project, which will involve volunteer 
motor carriers. 


Partners in the project include 
Transport Canada’s Road Safety Direc- 
torate, the Ministére des Transports 
du Québec, the Société de l’assurance 
automobile du Québec, the Association 
du camionnage du Québec, the Ministry 
of Transportation of Ontario, and a 
number of motor carriers. The U.S. 
Federal Motor Carrier Safety Adminis- 
tration is also represented on the 
steering committee. 

TDC’s school bus crash a 
program is evaluating and testing a 
variety of technologies designed to 
protect schoolchildren and pedestrians 
around school buses. Based on an 
extensive questionnaire, a total of 
21 evaluation criteria were developed 
and weighted to be used as a tool for 
evaluating safety devices. With the 
participation of the U.S. National 
Association of State Directors of Pupil 
Transportation Services, a survey was 
conducted to determine which school 
bus safety devices are currently in use 
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across Canada and the U.S. A major 
observation and data collection project 
was conducted in Quebec, Ontario, and 
Saskatchewan to determine which of 
two pre-stop warning systems in use 
across Canada were more effective. 

The results of this research contributed 
to a recent decision by Quebec to 
introduce new regulations concerning 
school bus warning systems. 

Another project is underway to 
evaluate advanced pedestrian protec- 
tion systems. This will examine com- 
mercially available systems that warn 
that a child pedestnan is in the danger 
zone around the bus at a bus stop. 
The results of this research will be 
used to support the development of 
new regulations. 

Direction 2006, a cooperative 
venture between Transport Canada, 
provincial authorities, law enforce- 
ment agencies, safety organizations, 
and the major Canadian railways and 
their unions, aims to reduce accidents 
and trespassing incidents at highway- 
railway grade crossings by half by 
2006. TDC is managing the research 
component, which includes a wide 
range of projects investigating issues 
such as the effectiveness of LED signal 
lights, the role of human factors in 
crossing accidents, and automated 
signal enforcement. 

In 2002-03, researchers examined 
the placement of locomotive horns 
and the sound they produce to find 
ways to better warn motorists of an 
oncoming train while reducing noise 
levels for both train crews and those 
who live near railroad tracks. In 
another study, researchers developed 


a model for estimating the potential 
risk of accidents at a grade crossing, 
taking into account a variety of 
factors and conditions, such as the 
position of roads, the presence of hills, 
and poor visibility in bad weather. 
The model was used to identify “black 
spots,” or crossings where some kind of 
safety intervention would be warrant- 
ed. Researchers were also examining 
ways to provide warning of a second 
approaching train, since a significant 
percentage of accidents happen because 
a motorist thinks the danger is past 
once the first train has gone by. 
Management of risks associated 
with ground hazards such as land- 
slides and washouts is a major issue 
for Canada’s rail companies. TDC’s 
ground hazard research program is 
developing a risk-based approach and 
analytical tools to predict and pre- 
vent accidents from natural hazards. 
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Conducting a ground penetrating radar 
survey at the site of the Hope Slides in 
southwest British Columbia 
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Researchers have improved a rockfall 
hazard rating system developed jointly 
by CP Rail with the University of 
British Columbia and the Geological 
Survey of Canada. The rating system 
was applied to more than 100 slope 
segments in the Fraser Canyon, 
Thomson Subdivision, and Nelson areas 
of British Columbia, and a new location 
system using GPS technology was set 
up. At the same time, intensive investi- 
gations were carried out at the site 
of the 1965 Hope slide in southwest 
British Columbia to better understand 
the geological conditions that lead to 
large scale rock slope failure. 

As part of the research program, TDC 
helped organize a workshop in May 2002 


in Kananaskis, Alberta to bring together 


industry stakeholders and other inter- 
ested groups to review the state of the 
research and evaluate the need for an 
R&D program on ground hazards. 

To help reduce the risk of 
train derailments, TDC has 
several research projects 
underway intended to help 
develop or improve stan- 
dards for track geometry or 
performance. One project is 
attempting to determine 


Instrumented tank and hopper cars 
were transported across CP Rail and 
CN’s networks. Data collected is being 
used to develop a low-cost software 
tool that can identify problem 
stretches of track. Ultimately, the 
results of research will be used in a 
review of existing regulatory defect 
criteria. 
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In a related project, researchers 
are looking at the : 


‘ds. By analysing data collect- 
ed from instrumented rail cars of the 
force between the wheels and the 
rail, the study is hoping to determine 
whether track geometry is an accurate 
indicator of derailment potential. 
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Security 

Since 1987, Transport Canada has 
been working to improve aviation 
security through technological inno- 
vation. In close collaboration with 
U.S. security authorities, TDC contin- 
ues work on the development of 
advanced, reliable technologies for 
the detection of explosives and other 
threats, development and evaluation 
of integrated security systems, and 
improvement of human-machine 
interfaces. 
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Ontario’s Highway 407 uses transponders to 
collect toll billing information. 


Intelligent Transportation 
Systems 
Transport Canada’s intelligent trans- 
portation systems (ITS) plan aims to 
advance safety, efficiency, and security; 
provide increased access to transporta- 
tion services; and reduce fuel consump- 
tion and environmental impact. The 
department's research priorities include 
developing national standards, traffic 
management systems, applications 
for commercial vehicle operations, 
advanced public transportation systems 
(including fare systems, fleet manage- 
ment and traveller information), road 
weather information, security systems 
for goods and people, and accessibility. 
TDC plays a key role in the imple- 
mentation of Transport Canada’s ITS 
strategy. By applying innovative elec- 
tronic, computer, and communications 
systems, TDC’s multimodal ITS program 
focusses on technology monitoring 
and assessment, application studies, 
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Toronto’s Compass Freeway Traffic Management 
System 


ITS technologies can help improve 
traffic management. 
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development of standards, operational 
evaluations, and field tests designed 
to encourage the deployment of ITS 
technology. 

Addressing these priorities, the 
ITS technologies and applications 
program is examining the potential 
of a variety of emerging 
technologies for advanced 
transportation applica- 
tions. The use of RF 
transponders for dedi- 
cated short-range com- 
munications (DRSC) is 
expected to provide the 
key vehicle-to-roadside 
information link in a wide 
range of ITS applications. 
One project will test 
the use of transponder- 
equipped vehicles as 
traffic-monitoring probes 
for better traffic manage- 
ment. Already in service 
in the Toronto area as a means of 
collecting tolls on Highway 407, 
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transponders will be used to check the 
progress of vehicles from point to 
point as a way of determining overall 
traffic flow. Another study into 
advanced traveller information sys- 
tems (ATIS) is planned to investigate 
whether the DRSC system could be 
used to provide drivers with real-time 
location-sensitive information about 
traffic conditions, rerouting advice, 
and even tourist information. 

To derive the maximum potential 
from DSRC technology requires a 
transponder that can support multiple 
applications. TDC and the U.S. 
Department of Transportation have 
pursued a joint program of research 
and testing on a proposed new North 
American standard, and a Canadian 
company has produced prototypes of 
a new multi-application transponder. 
Potential applications and sites for 
testing are being investigated. 

Another project in the same pro- 
gram has examined how cellular tele- 
phone technology may be used in a 
low-cost localizing and tracking sys- 
tem. This could have a wide variety 
of applications for delivery services, 
public transportation, and other com- 
panies that need to know the loca- 
tion of vehicles on the road. A 
follow-on project is evaluating a beacon 
that could be integrated into mobile 
phones that emits a signal designed 
to be tracked. The system should 
provide a more accurate means of 
measuring traffic flow, and may pro- 
vide the basis for an inexpensive 
data communication system. 
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Ongoing research is developing 
common specifications for Internet- 
based traveller information systems. 
The goal is a system that combines 
information such as public trans- 
portation timetables with real-time 
traffic information from a variety of 
transportation systems and presents 
it seamlessly to the user. A demon- 
stration Web site has been developed 
under the ENTERPRISE program, a 
coalition of organizations that includes 
Transport Canada, the U.S. Federal 
Highway Administration, the Dutch 
Rijkswaterstaat, seven U.S. states, 
and the Ministry of Transportation of 
Ontario. A new phase of the work is 
focussing on the gathering and pres- 
entation of road weather information. 

ITS technologies also promise 
significant benefits to urban public 
transportation systems. In coopera- 
tion with the Canadian Urban Transit 
Association, TDC is examining ways 
to apply them to vehicle location and 
control, passenger information systems, 
transit priority systems, on-board 
information and communication sys- 
tems, and other innovative services. 

One joint project with Winnipeg 
Transit is investigating a multi-function 
system based on an automatic pas- 
senger counting system (APC). Adding 
functions to the APC should result in 
a very flexible system with low com- 
munication costs. A project under 
discussion with several transit agencies 
concerns electronic payment with smart 
cards. The critical issue is compatibility 


over a wide range of services. Without 
this, the benefits of smart card 
technology will be trivialized. TDC is 
looking to define a package of work 
that is most likely to accelerate 
deployment of compatible systems. 

ITS also offers attractive possibili- 
ties for improving security. TDC has 
been involved in U.S. research to 
develop standards for electronic secu- 
rity seals that could indicate whether 
a shipping container has been opened. 
The first stage of the work is to specify 
what function these seals would have 
to perform, and then define the data 
communication requirements and stan- 
dards. Potential designs range from 
passive systems that indicate tamper- 
ing to devices that could broadcast 
an alert over some distance. 

Common standards for basic hard- 
ware, data specifications and commu- 
nications protocols, and the compati- 
bility of overall systems implemented 
by different agencies in different 
locations are essential to gaining 
maximum benefit from the use of ITS. 
Through its ITS standards develop- 
ment program, TDC is selectively sup- 
porting standards at the international 
and NAFTA levels, and providing tech- 
nical support and advice in support 
of federal policies. International 
Organization for Standardization 
(ISO) Technical Committee 204 has 
16 working groups that deal with 
most areas of ITS. Canada holds con- 
venorship of Working Group 7 (WG7), 
Fleet Management and Commercial 
Freight Operations. TDC supports WG7 


Work is underway with Winnipeg Transit on 
an expanded information system. 


as the primary forum for development 
of basic information exchange stan- 
dards needed for international ITS 
applications in the area of freight 
safety, security, and efficiency. Current 
work includes electronic identification 
of dangerous goods for warning emer- 
gency responders, and a universal 
electronic supply chain manifest for 
freight tracking and security purposes. 

TDC also supports Canadian 
involvement in WG15, Dedicated 
Short Range Communications, which 
reflects the importance of DSRC tech- 
nology on Canadian ITS applications 
and industry, and WG16, Wide Area 
Communications Protocols and 
Interfaces, which deals with the next 
generation of vehicle-to-roadside and 
vehicle-to-vehicle technology. 

TDC’s intermodal transport effi- 
ciency program focusses on applying 
ITS technologies to improving port 
efficiency and security by better man- 
agement of container traffic. In par- 
ticular, the project is developing ways 
to electronically catalogue the con- 
tents of containers as they enter and 
leave the Port of Montreal, and to 
make the electronic manifest avail- 
able to destination ports. This will 
diminish congestion at the port, min- 
imize delays, reduce paperwork, pro- 
vide real-time container information, 
and increase security. 
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AEI/OCR system used to identify 


rail cars entering and exiting the 


Port of Montreal 


First, the port and various stake- 
holders were surveyed to determine 
their needs, and the existing technol- 
ogy and infrastructure at the port 
were catalogued. By combining an 
optical character reader and an auto- 
matic equipment identification (AEI) 
tag reader, a system was built that 
can scan and catalogue rail cars and 
containers as they enter the port. 
The system is able to process the 
data from a 2 000 m train in less 
than 20 minutes. An extranet system 
was designed that allows port stake- 
holders to use the Internet to com- 
municate with the port and each 
other. Work is underway to merge data 
from other sources, such as manifest 
declarations and bills of lading. 


Transport Canada is committed to 
reducing the impact of transportation 
on human health and the environ- 
ment. This means reducing emissions, 
increasing fuel efficiency, investigat- 
ing new fuels and new propulsion 
technologies, better integrating 
urban transit systems, and increasing 
the overall efficiency of the system. 
With major support from the federal 
Program of Energy Research and 
Development, TDC’s research program 
focusses on urban transit and system 
integration, advanced vehicle and 
fuel efficiency technologies, and fuel 
cells and hybrid propulsion systems. 
Promising new transportation 
technologies are the focus of TDC’s 
hic program. This 
multifaceted program is examining 
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the current state of the technology, 
how it responds to the specific chal- 
lenges of Canada’s weather extremes, 
issues related to the development of 
safety standards and regulations, and 
ways to promote Canadian industrial 
capabilities. Under the technology 
evaluation component, a number of 
in-service trials of a variety of com- 
mercially available electric vehicles 
(EVs) have been conducted with a 
wide variety of partners. This included 
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a pilot demonstra- 
tion of low speed 
EVs in St. Jerome, 
Quebec in 2001, 
electrically assisted 
bicycles in several 
locations in 2000, 
and a fleet of 
electric vehicles in 
Montreal in 2000-01. 

Another compo- 
nent of the program 
is working to develop a heating, 
ventilation, and battery temperature 
control system for electric vehicles 
operating in cold climates. A proto- 
type system has been designed and 
was installed in a postal van. Testing 
found that the system worked well, 
but also revealed areas that require 
further design work. 

Work was also conducted to 
develop a hybrid electric accessible 
taxi. A prototype of a lightweight 
taxi featuring a monocoque design 
able to accommodate two wheelchairs 
was eventually produced. The design 
used a clean, energy efficient natural 
gas hybrid electric propulsion system. 

Also under development is a multi- 
mode electric transit bus. This 28 ft. 
(8.5 m) low floor bus is designed to 
be readily adapted to use a pure elec- 
tric or hybrid electric drive depending 
on the needs of the client. A working 
prototype has been developed and 
has been subjected to a series of 
vehicle performance tests at the Motor 
Vehicle Test Centre in Blainville, 
Quebec, and at Environment Canada’s 
Emission Research and Measurement 


Division laboratory in Gloucester, 
Ontario. 

To improve the environmental 
efficiency of buses as the vehicle of 
choice for intercity and urban travel, 
a TDC research program is dedicated to 
developing advanced bus technology. 
A study was undertaken to identify 
areas where advanced energy efficient 
and environmentally beneficial tech- 
nologies could be introduced. This 
included a literature review as well 
as interviews with key players in the 
industry, and focussed on lightweight 
materials and material forming process 
technologies used in manufacturing. 

Reducing bus weight is one way to 
reduce fuel consumption and overall 
emissions of greenhouse gases. Working 
with Prévost Car of Ste. Claire, Quebec, 
a major North American manufacturer, 
one Ongoing project aims to design, 
develop and manufacture a lightweight 
intercity bus. Research in the first 
phase of the project suggests that an 
overall weight reduction of 20 percent 
is possible through the use of advanced 
materials for the roof and structural 
elements and through a long-term 
review of all bus components. An 
initial redesign is expected to yield 
a weight reduction of 1 100 kg, with 
a long-term goal of reducing total 
bus weight by 2 900 kg. 

Another project is exploring the 
use of lightweight metal matrix com- 
posite (MMC) materials in heavy-duty 
brake drums and rotors. A preliminary 
study suggests that using MMC mate- 
rials would reduce vehicle weight, 
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Engine used for testing fuel additives 
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require less maintenance, and be 
more cost-effective to operate. 

TDC’s rail system efficiency pro- 
gram is part of Transport Canada’s 
effort to encourage technology devel- 
opment in the rail freight system that 
leads to improved safety, higher 
energy efficiency, reduced emissions, 
and increased productivity and 
competitiveness. Work is underway 
to evaluate the performance of a new 
type of steered freight car truck for 
heavy haul service. The steering 
mechanism promises lower rolling 
resistance, superior curving perform- 
ance, and greatly reduced wear on 
wheels and rails. To date the truck’s 
performance has exceeded all similar 
trucks in all test categories, with 
50 percent better potential cost sav- 
ings. A similar evaluation is underway 
for a steered locomotive truck that 
may offer similar benefits. This truck 
is designed to be retrofit on existing 
engines. 

Another component of the research 
program is developing a new, simpler 
protocol for testing diesel fuel addi- 
tives. Additives that 
could reduce fuel 
consumption and 
harmful emissions 
would be welcomed 
by the locomotive 
industry but the 
prohibitive cost and 
complexity of test- 
ing is discouraging 
development. When 


the protocol is completed, it will be 
submitted to both the Railway 
Association of Canada and the 
Association of American Railroads for 
accreditation and adoption. 

TDC’s ongoing research program 
into locomotive emissions is exam- 
ining emissions standards as well the 
effect of regulations and emissions 
reductions technologies including 
alternative fuels. In one project, 
researchers determined the influence 
of duty cycles and fleet makeup on 
locomotive emissions. While locomo- 
tive technology significantly influ- 
ences emissions, it was found that 
locomotive duty cycles have a lesser 
effect. A database was created that 
can be used to develop trends and 
scenarios to determine the impact of 
future or proposed fleet changes on 
overall emissions. 

As part of the research program, 
TDC hosted an industry-wide work- 
shop on locomotive emissions in 
March 2002 to provide a forum for 
exchange between regulators and the 
rail industry. Proceedings of the work- 


Guided wave technology may 
help detect flaws in gas storage 
cylinders. 


shop were published electronically. 

Other research is exploring alterna- 
tive fuels, such as biodiesel, natural 
gas, and dimethyl ether. Previous 
studies include a review of the impact 
of new U.S. environmental regulations 
on Canadian rail companies that 
operate in the U.S., and a review of 
existing technologies that may reduce 
emissions without a fuel penalty. 

The use of new fuels as alternative 
energy requires new standards for 
fuel safety. An ongoing TDC research 
program is helping develop new stan- 
dards for storage and transportation, 
new ways of detecting flaws or dam- 
age in fuel tanks, and safer means of 
transporting compressed gases. For 
example, one project has developed 
a trailer-mounted module for light- 
weight compressed gas cylinders 
made of composite materials. Such 
a system may eventually be approved 
as an alternative to the larger, heavier, 


all-metal cylinders and trailers currently 
used to transport compressed fuel. 
Another project is examining the 
use of guided wave technology to 
detect flaws or damage in gas storage 
tanks. This technology could reduce 
the cost of inspection by eliminating 
the current need for manually applied 
ultrasonic inspections on cylinder ends. 


Transport of 

Dangerous Goods 

TDC’s research program on the trans- 
portation of dangerous goods is driv- 
en by the goals and priorities of 
Transport Canada’s Transport 
Dangerous Goods Directorate. 
Research focusses on risk manage- 
ment, emergency response, the safety 
of containment systems and pressure 
relief valves, and tank design and 
inspection. 

Commercial pressure relief valves 
(PRVs) have demonstrated a wide 
variety in operating parameters, such 
as Start-to-discharge pressure, closing 
pressure, flow rates, etc. A series of 
pressure relief valve field tests 
conducted as part of an ongoing TDC 
research project is designed to deter- 
mine the safest operating parameters. 
Controlled fire tests were performed 
on 500 U.S. gallon propane-filled 
tanks. The tanks were fitted with a 
variety of thermocouples and pressure 
transducers, and the standard PRV 
was removed and replaced with a 
computer-controlled valve to give 
selected control over its operation. 
The data is being used to validate 
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Conducting fire tests on pressure 
relief valves 
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Thermal images 
can reveal 

defects in tank 
car insulation. 


recommended operational characteris- 
tics for pressure relief valves. 

The results of this work was pre- 
sented at an international symposium 
on pressure relief values organized by 
Transport Canada’s Transport Dangerous 
Goods Directorate in Ottawa in 
October 2002. 

A cooperative research venture 
between Transport Canada and the 
U.S. Department of Transportation’s 
Federal Railway Administration is 
examining the effect of low temper- 
ature impacts on tank cars. By 
understanding how susceptible tank-car 
steel is to fracturing under impact, 
particularly at low temperatures, 
new regulations or standards may be 
developed to reduce the incidence 
of tank-car failure caused by impact. 
New coupling equipment, or draft gear, 
may be designed that helps attenuate 
impact forces. 

Another study relating to impact 
forces is attempting to understand 
the forces at play in the tank car 
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operating environment by developing 
a system for monitoring longitudinal 
and vertical coupler forces. The forces 
involved in coupling and uncoupling 
tank cars produce jolts that stress 
various components of the tank car, 
including the tank itself. Over the 
long term, in combination with factors 
such as extreme cold or pre-existing 
defects in the steel, these stresses 
may result in fractures. The project is 
a joint initiative between Transport 
Canada, the Association of American 
Railroads, the Railway Progress 
Institute, the American Chemical 
Council, and the U.S. Federal Railroad 
Administration through the Tank Car 
Operating Environment Task Force. 
The results from this project will be 
used by regulators to modify tank car 
standards, by car builders to modify 
design specifications, by car owners 
to determine inspection and mainte- 
nance intervals, and by railroads to 
modify operating practices. 
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Drop tests reveal whether steel 
drums meet performance standards. 


A TDC research project is working 
on a revised tank car thermal model 
that can analyse defects in insulation 
that protect tank cars from fire in 
case of accident. Current regulations 
permit rail operators to use a com- 
puter model to determine whether 
tank cars meet minimum standards of 
fire resistance. However, the approved 
analysis software, known as AFFTAC 
(Analysis of Fire Effects on Tank 
Cars), was designed in 1984 and 
needs updating. Researchers have so 
far developed a basic model and work 
continues to improve the software 
and increase its capacities. 

Transport Canada is responsible for 
Canadian standards related to packag- 
ing materials used to transport dan- 
gerous goods, including steel drums. 
A recently completed project tested 
the performance standard for steel 
drums and determined whether all 
new packaging is capable of meeting 
the performance levels required by 
the tests. Using a standard drop test, 
researchers tested a number of 210 L 
steel drums purchased from different 
manufacturers by measuring the aver- 
age height at failure. The study results 
will be submitted to the International 
Organization for Standardization 
(ISO), to help in the choice of a 
standard drop test, thus contributing 
to international efforts to develop 
standards and improve safety in the 
transportation of dangerous goods. 


Accessibility 

In addition to assisting Transport 
Canada and the Canadian 
Transportation Agency in developing 
guidelines and standards that 
increase the safety and accessibility 
of transportation systems for elderly 
and disabled persons, TDC’s accessi- 
bility research program works to 
develop and adapt technology and 
systems that eliminate travel barriers 
for elderly persons and those with 
mobility, sensory, or cognitive dis- 
abilities. Research projects investi- 
gate new technologies and opera- 
tional innovations, and look for ways 
to take advantage of national and 
international R&D developments related 
to transportation accessibility. 

The air accessibility program 
addresses the physical problem of 
gaining entrance to an aircraft and 
moving about once inside. For pas- 
sengers with mobility impairments, 
especially those using a wheelchair, 
boarding an aircraft can involve many 
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Impact tests help 
determine the safety 
of converted vehicles. 
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inconvenient transfers. One project 
studied the boarding equipment and 
practices used on smaller regional 
aircraft at Canada’s airports, and per- 
formed tests on the most common 
aircraft types. Based on this work, a 
workshop on small aircraft accessibility 
is planned, and a study on ways to 
improve equipment for smaller air- 
craft will be undertaken. 

Passengers with sensory disabili- 
ties face as great or greater obstacles 
to travel as those with mobility impair- 
ments. TDC projects under this program 
have examined ways to improve air- 
craft safety announcements and tech- 
nologies that can improve wayfinding 
in air terminals. For travellers on 
intercity buses, TDC organized a 
demonstration of assistive technologies. 
Work is currently underway in cooper- 
ation with the Canadian Institute for 
the Blind (CNIB) on standards for 
accessible pedestrian crossings. A 
working group, formed by the CNIB, 
has developed draft standards for 
accessible pedestrian signals (APS), 
which will be presented to an ISO 
committee of international experts. 


As Canada’s population ages, demand 
for personal icles specially 
adapted to maintain mobility is expect- 
ed to rise sharply. A joint TDC-industry 
project has been completed that exam- 
ined safety concerns related to conver- 
sions that affect the basic structural 
integrity of the vehicle and modifica- 
tions that interfere with safety features 
such as seat belts and airbags. The 
guidelines and certification specifica- 
tions resulting from the generic tests 
have become industry standards. They 
will enable vehicle modifiers to produce 
safe converted vehicles that meet the 
needs of persons with disabilities and 
comply with regulations without the 
prohibitive expense of individual test- 
ing. Researchers are also developing 
a set of ergonomic guidelines for the 
development or adoption of ITS equip- 
ment to assist elderly or disabled 
drivers. Also under this program, TDC 
sponsors the National Workshop for 
Driver Rehabilitation Specialists, which 
in 2002 was held in Quebec City. 
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Human Factors 
TDC’s human factors research program 
focusses on operator performance and 
the ergonomic design of systems and 
equipment. Covering all transportation 
modes, the research is designed to 
optimize the safety, productivity, and 
capacity of human-machine systems. 
Because a major contributor to 
operator error is fatigue, TDC’s 
aviation human factors research is 
focussed on the effect of fatigue on 
pilots. By developing measures of 
fatigue and alertness and then meas- 
uring the performance of pilots, indi- 
vidual fatigue/alertness profiles can 
be developed. This method can be 
used to predict when critical failures 
of attention may occur, and may 
eventually allow pilots to monitor the 
state of their own alertness. Another 
related project is looking at aircraft 
maintenance personnel in an attempt 
to understand the effect of hours of 
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work, shift duration, and fatigue on 
performance. This project is also 
looking at critical tasks performed by 
maintenance personnel in an attempt 
to identify which might be most 
affected by fatigue. 

In 2002-03, work focussed on 
completing a fatigue management 
program for marine pilots. The 
project began with discussions to 
determine the concerns of marine 
pilots, pilotage authorities, ship 
Operators, and other stakeholders. 
This was followed by a review of 
FMP literature and of current training 
programs for marine pilots. Staffing, 
scheduling, tasks, and environmental 
conditions were studied to pinpoint 
factors conducive to fatigue. The 
completed FMP includes training 
modules to teach pilots coping 
strategies related to understanding 
circadian rhythm, developing sound 
sleeping and napping habits, and 
modifying lifestyle. The training also 
addresses the issues of dealing with 
heavy workloads in stressful environ- 
ments such as heavy traffic, poor 
weather, prolonged shifts, or poor 
communications. 
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Another major proj- 
ect is developing a 
recommended practice 
for management of 
commercial driver 
fatigue. An FMP was 
developed to train driv- 
ers, dispatchers, and 
company managers 

ee about ways to avoid 
fatigue and to get the best possible 
rest, at home or on the road. The FMP 
incorporates fatigue/wellness educa- 
tion, evaluations such as screening 
for sleep disorders, and the develop- 
ment of scheduling guidelines and 
policies to help drivers and fleet 
operators manage levels of fatigue. 
Trials of the FMP were organized 
involving six fleets and 38 drivers in 
Alberta and Quebec. An additional 
eight drivers in Texas joined later. In 
2002-03, an important joint research 
agreement was signed between 
Transport Canada and Canadian 
provincial and U.S. authorities to 
continue the research and expand the 
scope to include North America. 

Related research is also underway 
into the effectiveness of technologi- 
cal aids in managing fatigue among 
commercial motor vehicle drivers. 
Devices tested included a wrist-worn 
actigraph, which uses a microchip 
and the subject’s wrist motion to pre- 
dict levels of alertness, and PERCLOS, 
which uses a dashboard-mounted 
infrared beam to measure the droopi- 
ness of the subject’s eyelids. Other 
devices tracked the vehicle's position 


between the lines on the road as a 
measure of fatigue, or mechanically 
kept the wheels straight, limiting 
potentially fatiguing steering correc- 
tions. In-service trials were conduct- 
ed in Canada and the U.S., under a 
research cooperation agreement with 
the U.S. Federal Motor Carrier Safety 
Administration. 

Because so much of TDC’s human 
factors research is related to the 
development of programs to manage 
or reduce fatigue, a research program 
has been established to develop 
multimodal design guidelines and 
evaluation procedures for fatigue 
management programs. The project 
will develop a manual of design 
guidelines and evaluation procedures 
that can be used in various trans- 
portation modes. This will also help 
Transport Canada develop policies 
and regulations regarding FMPs. 
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In a knowledge-based economy, innovation 1s critical 


to maintaining a safe, secure, productive and competitive 


transportation sector. 


STRAIGHT AHEAD — A VISION FOR TRANSPORTATION IN CANADA 


Transport Canada, through 
TDC, was a major sponsor of 
the 5th National Workshop 
for Driver Rehabilitation 
Specialists, held on April 18 
to 20, 2002, in Quebec City. 
Organized by the Institut de 
réadaptation en déficience 
physique du Québec (IRDPQ), 
the workshop brought togeth- 
er 150 professionals from 
across Canada to discuss the 
theme of assessing driving 
skills and prescribing vehicle 
modifications. 

The workshop featured a wide 
range of presentations given by and 
for occupational therapists, driving 
instructors, dealers specializing in 
modified vehicles, researchers, and 
people from related agencies such as 
road safety, licensing authorities, 
vehicle modifiers, and rehabilitation 


specialists for persons with disabilities. 


As part of ongoing cooperation 
between TDC and the Australian 
National Road Transport Commis- 
sion in the area of transportation 
fatigue management, TDC welcomed 
Barry Moore, Director of Strategy for 
the commission, at a meeting held 
in TDC’s offices on April 29, 2002. 
Mr. Moore and TDC staff members 
exchanged information on their recent 
and current work. Topics included 
fatigue prediction and detection tech- 
nologies, recovery from fatigue, 
Australian and Canadian fatigue man- 
agement practices, and TDC’s research 
related to fatigue management in all 
transportation modes. 


TDC senior ergonomists Isabelle 
Marcil and Valérie Gil, Barry Moore of the 
Australian National Road Transport Commission, 
and TDC Acting Executive Director Sesto Vespa 


TDC was one of the organizers of 
the Workshop on Slide and Washout 
Hazards: Managing Natural Risks on 
Railways held in Kananaskis, Alberta, 
May 1 to 3, 2002. The invitation-only 
workshop gathered experts in the 
field from across Canada. Sessions 
were preceded by a one-day field trip 
to Rogers Pass in the Rockies to view 
examples of mountainous areas that 
can be hazardous for rail operations. 


Slide and Washout Hazards 


Kananaskis, Alberta 
May 2002 


risques de glissement de 
terrain et de ravinement 


Kananaskis, Alberta 
Mai 2002 
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International Aviation Security Human Factors The workshop was intended to pro- 
Techical Advisory Gro vide government and industry with 
direction on management of natural 
risks. Specific goals included summa- 
rizing current industry practice in the 
management of risks from landslide 
and washout hazards, identifying 
needs and opportunities for increas- 
ing the effectiveness of risk manage- 
ment, and identifying priorities for 
improving practice through focussed 
research and development. The work- 
shop was sponsored by the Railway 
Research Advisory Board, whose mem- 
bers include Transport Canada, 
Industry Canada, National Research 
Council Canada, the Railway 
Association of Canada, CN, CP Rail, 
and Via Rail, with additional support 
from Natural Resources Canada. 


On May 7 to 9, 2002, TDC hosted a 
meeting of the International Aviation 
Security Human Factors Technical 
Advisory Group (InterTAG), welcoming 
representatives from Canada, the 
U.S., the U.K., France, Switzerland, 
and the Netherlands. Transport 
Canada has long been active in the 
group, which promotes human factors 
research related to design, develop- 
ment, and evaluation of aviation 
security systems, equipment, personnel, 
procedures, and environments. At the 
meeting, participants provided updates 
on national programs, exchanged 
information on technology develop- 
ment and implementation to improve 
airport security, and discussed issues 
related to the selection, training, and 
certification of screeners. 

TDC organized a meeting of the 
Federal Partners in Technology 
Transfer (FPTT) in Montreal on 
June 27, 2002. The event drew federal 
government technology transfer 
specialists from across Canada. TDC 
staff gave a presentation on the 
technology transfer activities and 
management of intellectual property 
carried out by TDC on behalf of 
Transport Canada. The meeting also 
included a visit to see the Port of 
Montreal’s integrated automatic 
equipment identification/optical 
character recognition (AEI/OCR) 
system, which enables real-time identi- 
fication of rail cars and containers 
entering or exiting the Port of Montreal 
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premises by rail. FPTT brings together 
Canada’s federal science-based 
departments and agencies involved 

in technology transfer to foster the 
development of professional capacity 
within the Canadian government to 
enhance the effectiveness and 
efficiency of technology knowledge 
transfer. 

In cooperation with other 
Transport Canada directorates, TDC 
organized the first of a series of 
Transport Canada internal seminars 
on crosscutting multimodal issues 
on October 16, 2002. The one-day 
seminar, entitled Transport Operator 
Fatigue and Performance, provided an 
opportunity for Transport Canada staff 
to exchange information, current con- 
cerns, and future actions regarding 
operator fatigue and performance. 
TDC personnel who gave presenta- 
tions included Valérie Gil 
(Investigation of Commercial Motor 
Vehicle Driver Cumulative Fatigue 
Recovery Periods, Comparisons of 
Existing Fatigue and Performance 
Models), Sesto Vespa (Pilot Study of 
Fatigue Management Technologies for 
the Motor Carner Industry), and 
Isabelle Marcil and Howard Posluns 
(Fatigue of Commercial Aviation Pilots). 
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Senior Development Officer Barry B. 
Myers hosted a meeting of the 
SAE G-12 Holdover Time Working 
Group at TDC on November 14 and 
15. This group, composed of experts 
and industry representatives from 
around the world, sets parameters for 
the testing program for deicing/anti- 
icing fluids and coordinates the pro- 
duction of the Holdover Timetables, 
which are produced by Transport 
Canada for the aviation industry 
around the world. The SAE G-12 HOT 
Working Group is composed of repre- 
sentatives of government, fluid manu- 
facturers, and airlines, from various 
countries, including Canada, the U.S., 
Denmark and the Netherlands. 


at TDC. 


SAE G-12 Holdover Time Working Group meets 


Technology Transfer 


Fourth Annual Workshop on Highway-Railway TDC organized the Fourth Annual 
Grade Crossing Research Workshop on Highway-Railway 
Grade Crossing Research in Montreal 
on November 25 and 26, 2002. 
Sponsored by Transport Canada’s Rail 
Safety Directorate and Direction 2006 
partners, the workshop gave represen- 
tatives of Canadian and U.S. govern- 
ments, research institutes, rail carriers, 
suppliers, and associations an 
opportunity to provide input to the 
Highway-Railway Crossing Research 
Program. This cooperative program, 
initiated in 1999, is investigating 
innovative technologies that could 
increase the effectiveness and lower 
the cost of warning systems, and 
address the human factors that con- 
tribute to grade crossing and trespass- 
ing incidents. 


Presentations included updates on 
the research program and on 
Direction 2006 progress, as well as 
reports on specific projects. The U.S. 
Department of Transportation’s Volpe 
Center and Federal Railroad 
Administration also highlighted their 
grade crossing research. A plenary 
session allowed stakeholders to pro- 
vide feedback on program projects, 
to propose program improvements, 
and to debate problem areas. 

Senior Development Officer Angelo 
Boccanfuso hosted a workshop for the 
Technical Advisory Group Steering 
Committee of the Joint Winter 
Runway Friction Measurement 
Program (JWRFMP) at TDC on 
December 4 and 5, 2002. The com- 
mittee includes representatives from 
Norway, France, Germany, Canada, and 
the U.S. The JWRFMP is an interna- 
tional initiative, led by Transport 
Canada, to develop a standard index 
for runway friction that will allow 
pilots to better calculate landing 
distances in winter conditions. 

TDC was one of 22 federal research 
organizations that took part in a media 
outreach activity at the Montreal 
Science Centre on February 13, 2003. 
Aimed at promoting the research 
activities of federal departments in 
Quebec, the event provided a unique 
opportunity to meet with more than 
60 scientists and researchers and to 
learn about their science and tech- 
nology programs. 
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TDC staff meet journalists at the Montreal 
Science Centre. 
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TDC was represented by 
three of its senior staff who 
answered questions on 
research related to grade 
crossing safety, traffic accident 
data collection technologies, 
fatigue management for truck 
drivers, container tracking at 
ports, technologies to reduce 
marine diesel engine emis- 
sions, aircraft deicing fluids, 
flight data recorders, and 
containment systems for sus- 
picious packages. 


Library 

TDC’s library houses a major Canadian 
transportation research collection, 
consisting primarily of journals and 
technical reports in all areas of trans- 
portation research. Library staff provide 
in-depth research services to support 
TDC projects. Relevant journals, reports, 
electronic documents and digital 
images are indexed in the library 
catalogue, which is available for 
searching across the Transport Canada 
Intranet. The catalogue provides staff 
with access to the library's collection, 
as well as to electronic documents 
and Web sites. In response to the 
growing need for documentation in 
electronic format, library staff have 
focused their efforts on identifying 
and authenticating useful sources. 

In addition to serving Transport 
Canada clients, TDC Library responds 
to inquines from research contractors 
and sponsors across Canada as well as 
from other government departments 
and the international transportation 
research community. 


Communications 

The Communications Unit is responsible 
for the documentation and dissemina- 
tion of technical and general informa- 
tion on TDC’s research program. It 
produces reports, papers, presentations, 
exhibits, and conference literature. 

The unit also maintains TDC’s Web 
site. The site, which is updated regu- 
larly, includes project descriptions, 
report summaries, TDC news, and a list 
of publications. Electronic versions of 
reports and presentations are also avail- 
able, providing full documentation of 
TDC's research activities. 


Intellectual Property 

TDC provides a range of intellectual 
property (IP) management services to 
maximize the benefits and minimize 
the risks associated with the use and 
exploitation of IP resulting from 
research activities. Working in collab- 
oration with Transport Canada’s Legal 
Services Unit, TDC acts as the depart- 
ment’s advisor on IP matters by 
developing departmental policies, 
representing the department's inter- 
ests in the formulation of govern- 
ment-wide policies and approaches, 
and promoting understanding of IP 
issues through information sessions 
and training. In addition, TDC pro- 
vides advice and assistance in assess- 
ing, protecting, promoting, and com- 
mercializing IP; manages an intellec- 
tual property information system; 
tracks licensee obligations; and 
administers the Awards to Inventors 
Program. 


Financial Overview 


Table 1 lists operating and program 
expenditures from Transport Canada 
funding sources. Departmental 
R&D program funding, $5.4 million 
in 2002-2003, was used to leverage 
substantial support from external 
sources, as seen in Table 2. This 
support increased the funding of 
TDC’s research program by more 
than $3.6 million, bringing total 
R&D expenditures managed by TDC 
to over $9 million. Additional 
contributions from industry, 
government, and other sources 
increased the overall value of the 
program by another 44 percent, 

for a total value of $13.4 million. 
These contributions represent 
shared cost, in-kind, and other 
R&D expenditures that did not 

flow through TDC. 


Table 1 


2002-2003 Expenditures: Transport Canada Funding Sources 


(Thousands of dollars) 


Operating Costs 


Salaries* 2 345 
Base operating costs we 7 650 
= Mele 259950 
R&D Program Expenditures 
R&D Management Board 4 670 
Other departmental sources 740 
“* ‘- a = va 5 410 
Table 2 
2002-2003 R&D Expenditures: All Funding Sources 
(Thousands of dollars) 
All Transport Canada Sources 5 410 
External Sources 
Program of Energy R&D - Natural Resources Canada 1 420 
New Initiatives Fund - National Defence 930 
U.S. DOT 450 
Industry sources 345 
Other Canadian government sources 300 
U.S.-Canadian agreement on counter-terrorism R&D 185 
ea i a d” Sayers 3 630° 
Total TDC R&D Expenditures 9 040 
Additional Contributions (estimated) 
Canadian government sources 1 760 
Industry 2 045 
Foreign & other sources 570 
Sic =>  . 4375 
TOTAL VALUE OF R&D PROGRAM 13 415 


* Funded in part by the Program of Energy R&D — Natural Resources Canada 
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Figure 1 
R&D Expenditures by Program Area and Funding Source 


(Millions of dollars) 
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NOTE: Accessibility, ITS and human factors R&D expenditures are rolled into the various modal areas. 


Total R&D expenditures: $9 million 


Figure 2 
R&D Expenditures by Program Area 


(Percentage of 2002-2003 expenditures) 


Air 
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Road 
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NOTE: Accessibility, ITS and human factors R&D expenditures are rolled into the various modal areas. 
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Figure 3 provides a breakdown 

of R&D expenditures by targeted 
benefit. Over 45 percent of 
2002-2003 expenditures went 
towards research primarily aimed 
at improving transportation safety 
and security, while another 

28 percent focussed on R&D 


supporting the development of 


policy, regulations, and standards. 


TDC contracts out its research 
program to a variety of organiza- 
tions in the public and private 
sectors. Figure 4 shows the 
distribution of R&D expenditures 
in 2002-2003 by type of R&D 


performer. 
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Figure 3 
R&D Expenditures by Targeted Benefit 


(Percentage of 2002-2003 expenditures) 
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Figure 4 
R&D Expenditures by Performing Organization 


(Percentage of 2002-2003 expenditures) 
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Innovation/Research and Development 


Gaétan Boucher 


(at 31 March 2003) 
Michael A. Ball Sesto Vespa 
John Kane Pierrette Germier 
DEES ASR SR OSE AEE Francine Métivier 
Vittoria Battista \dministrative Clerk 
Adam Mohamed 
Howard Posluns Brian Marshall Claude Guérette ‘a pts 
James D. Reid 
Barry B. Myers Barbara J. Smith _ Roy S. Nishizaki hie 
i Since ea: Project Officer, Accessibilit) senior Development Offic Charles Gautier 
Angelo Boccanfuso Catherine Hirou Paul Lemay Senior Development Office 
mee a aaa ee ee venManE Ernst Radloff 
Isabelle Marcil Valérie Gil senior Development Officer 


André Taschereau 


Antoine Sidhom Jacek Krukowski 
Dina Iwanycky Chief nic + Special 


1 Nicole Pageot was Executive Director of TDC until June 2002. James D. Reid served as acting Executive Director until 
October 2002. 
2 Charles Gautier was acting Chief June-October 2002. 


Professional Activities 


National and International Committees 


Aircraft Icing Research Alliance 
Barry B. Myers 


Airports Council International -— Europe 
Technical and Operational Committee: Angelo Boccanfuso 


American Society for Testing and Materials (ASTM) 
Subcommittee E-17.22/96.1, Task Group on Preparation of 
Standard - International Runway Friction Index: 

Secretary - Angelo Boccanfuso 
Subcommittee E-17.22/97.2, Task Group on Preparation of 
Standard - Pavement Surface Classification: 
Angelo Boccanfuso 
Subcommittee E-17.14, Task Group on Terminology of Standards: 
Chairman - Angelo Boccanfuso 


Association québécoise du transport et des routes (AQTR) 
Environment Committee: Claude Guérette 
Goods Transportation Committee: Catherine Hirou 
Intelligent Transportation Systems Committee: Catherine Hirou 


Canada-U.S. Counter-Terrorism R&D Group 
Howard Posluns 


Canada’s National Climate Change Process 
Technology Innovation Group 
TC Representative: Michael A. Ball 


Canadian Fuel Cell Commercialization Roadmap 
Mobile Working Group - Michael A. Ball 


Canadian Marine Advisory Council 
Charles Gautier, Ernst Radloff, James D. Reid, 
André Taschereau 


Canadian Standards Association 
Subcommittee on Automotive Adaptive Driving Controls for 
Persons with Physical Disabilities: 

Barbara Jamieson Smith 
Subcommittee Z604 on Transportable Mobility Aids: 

Barbara Jamieson Smith 
Technical Committee on Technology for Persons with a 
Disability: 

Roy S. Nishizaki, Barbara Jamieson Smith 
Subcommittee Z605 on Mobility Aid Securement and 
Occupant Restraint Systems for Motor Vehicles: 

Vice-chairman: Roy S. Nishizaki 


Canadian Strategic Highway Research Program 
Executive Committee: Brian Marshall 


Centre d’expérimentation des véhicules électriques du Québec 
Board of Directors: Claude Guérette 
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Centre for Marine Simulation Technical Advisory Group 
Ernst Radloff 


Direction 2006 
Research Committee: Sesto Vespa 


ENTERPRISE Group 
Executive Board: Brian Marshall 


Federal Aviation Administration—Joint Aviation 
Authorities—Transport Canada Research Collaboration 
Human Factors Technical Team: Isabelle Marcil 


Global Aviation Information Network (GAIN) 
Working Group C on Global Information Sharing Prototypes: 
Co-chairman: Howard Posluns 


Ice Navigation Simulator Assessment Committee 
Co-chairman - James D. Reid 


Intelligent Transportation Society (ITS) of America 
Angelo Boccanfuso 


International Aviation Security Human Factors Technical 
Advisory Group 
Isabelle Marcil 


International Aviation Snow Symposium 
R&D Committee: 
Secretary: Angelo Boccanfuso 


International Electrotechnical Commission/TC 80 
Maritime Navigation and Radio Communication 
Equipment/Systems: 

Charles Gautier, André Taschereau 


International Search and Rescue Committee 
Technology Working Group: 
Howard Posluns, James D. Reid 


Marine Pilotage Certification Directors’ Committee 
Secretary: André Taschereau 


Minister’s Advisory Committee on Accessible Transportation 
(ACAT) 
Brian Marshall, Barbara Jamieson Smith 


NAFTA Land Transportation Standards 
Subcommittee/Transportation Consultative Group/Working 
Group on Science & Technology 

Canadian Co-chair: Brian Marshall 


Professional Activities 


National Search and Rescue 121.5 MHz Phase-Out Planning 
Committee 
Howard Posluns 


National Transportation Week 2003 
Past president: Catherine Hirou 
National Awards Committee: 

President: Catherine Hirou 


Railway Research Advisory Board 
Sesto Vespa 


SAE — International Committee on Aircraft Ground De/Anti-Icing 
(G12) 
Steering Committee: Barry B. Myers 
Holdover Time Subcommittee: 
Chair - Barry B. Myers 
Fluids Subcommittee Working Group: 
Host - Barry B. Myers 
Methods Subcommittee: Barry B. Myers 
Liaison for ICAO and IATA: Barry B. Myers 
Equipment Subcommittee 
Facilities Subcommittee 
Ice Detection Subcommittee 
Future Deicing Technology Development Subcommittee 


Standards Council of Canada 
Canadian Advisory Committee for ISO TC204 
Brian Marshall 


U.S. Ship Structure Committee 
André Taschereau 


U.S. Transportation Research Board (TRB) 
Aircraft/Airport Compatibility Committee: Barry B. Myers 
Alternative Transportation Fuels Committee: Michael A. Ball 
Committee on Surface Properties—-Vehicle Interaction: 
Angelo Boccanfuso 
Transportation Energy Committee: Michael A. Ball 
Board Member: Angelo Boccanfuso 


Western Transportation Advisory Council (WESTAC) 
Innovative Strategies Group: James D. Reid 


Intra/Interdepartmental Committees 


Assistant Deputy Ministers Committee on Science and 
Technology 
Alternate Member: Michael A. Ball 


Assistant Deputy Ministers Committee on Federal Innovation 
Networks of Excellence (FINE) 
Alternate Member: Michael A. Ball 


Canadian Transportation Agency Accessibility Advisory 
Committee 
Brian Marshall, Roy S. Nishizaki 


Climate Change Technology Early Action Measures (TEAM) 
Interdepartmental Review Committee 
TC Representative: Michael A. Ball 


Container Tracking and Monitoring - TDC-Port of Montreal 
Ernst Radloff, James D. Reid 


Council of Science and Technology Advisors 
Working Group: Michael A. Ball 


Counterterrorism Research and Technology Initiative (CRTI) 
Michael A. Ball 


Federal Fuel Cells Coordinating Committee 
Michael A. Ball 


Federal Science and Technology Annual Report 
Steering Committee: Michael A. Ball 


Interdepartmental Committee on Federal Disability Strategy 
Barbara Jamieson Smith 


Interdepartmental Committee on International Science and 
Technology Relations 
Michael A. Ball 


Natural Sciences and Engineering Research Council Industrial 


Advisory Research Group 
Ernst Radloff 


2002-2003 


Program of Energy R&D Committees 
Alternate Panel Member: Michael A. Ball 
Industrial Energy R&D Advisory Board: Michael A. Ball 
Advanced Fuels and Transportation Emissions Reduction: 
Michael A. Ball, Roy S. Nishizaki, James D. Reid 


Canadian Lightweight Materials Research Initiative (CLiMRI): 


Claude Guérette 
Hydrogen Energy Economy: Claude Guérette 
Marine Transportation and Safety: 
Charles Gautier, Ernst Radloff 
Optimization of the Energy Efficiency of Transportation 
Systems: 
Objective Leader: Michael A. Ball 
Brian Marshall, Ernst Radloff, Vittoria Battista 


Transport Canada Committees 


Technical Advisory Committee to R&D Management Board: 


Chair - Michael A. Ball 
Brian Marshall, James D. Reid 
Joint Winter Runway Friction Measurement Program - 
Technical Steering Committee: 
Angelo Boccanfuso 
Standing Committee on Operations in Icing Conditions: 
Angelo Boccanfuso, Barry B. Myers 
Sustainable Development Strategy Committee: 
R&D Alternate Member - Michael A. Ball 


Director General’s Climate Change Group - Safety Programs, 


Strategies and Coordination Directorate: 
Alternate Member: Michael A. Ball 


Transportation Blueprint for the Next Decade and Beyond - 


Innovation and Skills Steering Committee: 
Michael A. Ball 


2002-2003 


Papers and Presentations 


Joint Winter Runway Friction Measurement Program 
Presentation at the Ninth Annual NASA Tire/Runway Friction 
Workshop 
Wallops Island, Virginia, May 2002 

and at an American Society for Testing and Materials Workshop 
Miami, Florida, December 2002 
Angelo Boccanfuso 


Update - Joint Winter Runway Friction Measurement Program 
Presentation to the Japanese Civil Aviation Bureau 
Tokyo, Japan, February 2003 
Angelo Boccanfuso 


International Runway Friction Research Safety Program 
Presentation to the 5th ACI Europe Technical and Operational 
Safety Committee 

Brussels, Belgium, September 2002 
Angelo Boccanfuso 


An ongoing issue becoming more serious with increased traffic: 
the advancement of the International Runway Friction Index 
(IRFI) 
Presentation to the 5th ACI Europe Airport Operations 
Seminar and Exhibition 
Antwerp, Belgium, October 2002 
Angelo Boccanfuso 


Joint Winter Runway Friction Measurement Program Test Results 
Presentation to the IATA Aircraft Performance Working Group 
meeting 

Montreal, Quebec, October 2002 
Angelo Boccanfuso 


Road Safety and Canada’s Vision 2010 
American Association of Motor Vehicle Administrators, 
Region I annual conference 
Atlantic City, New Jersey, July 2002 
Catherine Hirou 


Police Operations and Data Collection 
Paper presented to the Canadian Council Motor Transport 
Administrators (CCMTA), Road Safety Research and Policy 
Data Day 
Ottawa, Ontario, October 2002 
Catherine Hirou 


Road Safety Data Integrated System 
Paper presented to the CCMTA Road Safety Research and 
Policy Data Day 
Ottawa, Ontario, October 2002 
and to the CCMTA Board of Directors 
Ottawa, Ontario, December 2002 
Catherine Hirou 


Professional Activities 


Police Operations and Collision Data Collection 
Paper presented to the CACP Traffic Committee 
Ottawa, Ontario, January 2002 
and to the National Public Safety Organization (NPSO) 
Ottawa, Ontario, January 2002 
Catherine Hirou 


Proposed Temperature Bands for Future HOT Guidelines 
Paper presented to the SAE G-12 Committee 
Frankfurt, Germany, June 2002 
Barry B. Myers 


TC Aviation Ground Icing R&D Activities 
Paper presented to the FAA/JAA/TC Joint Research 
Coordinating Committee 
Gatwick, United Kingdom, September 2002 
Barry B. Myers 


Falcon Aircraft Performance with Anti-Icing Fluid 2002 
Paper presented to the SAE G-12 Aerodynamics Working Group 
Seattle, Washington, January 2003 
Barry B. Myers 


Flight Data Monitoring R&D Program 
Presentation to Air Transat management 
Mirabel, Quebec, February 2003 
and to the Transport Canada Civil Airline Inspector’s Workshop 
Huntsville, Ontario, March 2003 
Howard Posluns 


Global Aviation Sharing Systems and 
Implementing a Flight Data Monitoring Program: How a 
Government Can Help 
Presentations at the GAIN Asia-Pacific Regional Conference 
Tokyo, Japan, November 2002 
Howard Posluns 


406 MHz Emergency Locator Transmitters (ELTs) 
Presentation to the NSS 121.5 MHz Phase-out Planning 
Committee 

Ottawa, Ontario, January 2003 
Howard Posluns 


Field Experience with an AEI/OCR System 
Paper presented at the ITS America annual conference 
Long Beach, California, Apnl 2002 
Ernst Radloff 


Maximizing Ship’s Draft in the St. Lawrence Seaway 
Paper presented to the Royal Institute of Naval Architects 
Ottawa, Ontario, December 2002 
André Taschereau, Stéphanie Michaud, David Stocks 
and to the Conseil consultatif maritime régional 
Quebec City, Quebec, March 2003 


Rail Safety Research in Transport Canada: Partnering for 
Leadership 
Presentation at the 6th Annual Atlantic Region Railway 
Conference 
Moncton, New Brunswick, June 2002 
Sesto Vespa 


Canadian Highway-Railway Grade Crossing Research Program: 
Engineering for Human Performance 
Presentation to the 12th International Operation Lifesaver 
Symposium 
Jacksonville, Florida, July 2002 
Sesto Vespa 


Trends in Transportation Research and Benefits of 
International Cooperation 
Presentation to the PAGSE Symposium 2002 
Ottawa, Ontario, November 2002 
Sesto Vespa 


Working Together on Railway Natural Hazards 
Presentation to the International Railway Safety Conference 
Tokyo, Japan, November 2002 
Sesto Vespa 
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Professional Activities 


As eee Canada adjusts 1 its strategic objectives to meet the 1 
evolving needs of Canada’s transportation system, the focus of R&D 
_ . also changes. Following a review of Transport Canada’s R&D needs 
1p fall 2003, TDC moved from the Safety and Security Group to the 
Policy Group i in April 2004, a change that reflects the broader scope 


: . | | | of the R&D program in meeting departmental objectives. 


: : TDC will continue vital research aimed at improving the safety 


and security of the transportation system, while playing a key role in 
new initiatives such as the Intelligent Transportation Systems 


Research and Development Plan for Canada. | 


André Lapointe 
EXECUTIVE DIRECTOR 
STRATEGIC POLICY, RESEARCH AND DEVELOPMENT 


TDC ANNUAL REVIEW 


s Transport Canada’s centre of excellence for research and 

development, TDC manages a multimodal R&D program 
aimed at enhancing the safety, security, efficiency, and environmen- 
tal performance of Canada’s transportation system. Its mandate is to 
enhance the department’s technological capability, to address the 
department’s strategic objectives and federal government priorities, 
and to promote innovation in transportation. 

In response to the innovation agenda outlined in Transport Canada 
2005-2004 Estimates: A Report on Plans and Priorities, research | 
centred on advanced safety and security technologies and human 
performance enhancement as well as addressing environment, energy — 
and sustainable development; congestion management; seamless 


intermodal transportation technologies; system data acquisition and 


monitoring; and accessibility. 


Located in Montreal, the centre is staffed 
by a multidisciplinary team of engineers, 
ergonomists, and planners who develop 
projects in collabortion with departmen- 
tal clients and research partners in gov- 
ernment and industry. A research library 
and a communications unit document 
and disseminate information. Financial, 
administrative, and informatics services 
provide corporate support. A Research 
Policy and Coordination office in 
Ottawa also provides technology transfer 


services, including intellectual property 


Management. 


The Innovation Cycle 

The R&D program includes activities in 
all transportation modes and all stages of 
the innovation cycle, from concept defi- 
nition to demonstration and deployment. 
The program addresses policy issues, 
regulation and safety, technology devel- 
opment, operations, and technology 
transfer in support of strategic planning 
and decision making in the department, 
the federal government, and_ the 
Canadian transportation sector. 

Projects are contracted out to the 
agencies best qualified to do the work, 
including manufacturers, operators, 
research groups, universities, and con- 
sultants. Working closely with contrac- 
tors, TDC staff manage the technical 
aspects of each project, control finances, 
and evaluate progress. They also ensure 
that the end products of the program — 
technical data and research reports, 


equipment designs, laboratory hardware, 


computer software, and prototype trans- 
portation systems — find application in 
the Canadian transportation network. 
The centre also provides the depart- 
ment with expert information and advice 
about new technologies, strategies, or 
practices under development elsewhere 
in the industry and around the world. 
Internationally, TDC participates 
in major cooperative ventures with 
research groups in the United States, 
Mexico, Europe, and Pacific Rim 
countries through memoranda of 
understanding, intergovernmental 
agreements, and scientific exchanges. 
Through its Research Policy and 
Coordination office in Ottawa, TDC 
serves as Transport Canada’s representa- 
tive on national science and technology 
initiatives such as Federal Partners in 
Technology Transfer and Canada’s 
National Climate Change Process. The 


Ottawa office also manages departmental 


participation in the federal Program of 


Energy Research and Development. 


Program Funding 

Funding support for the R&D program 
comes from three main sources: direct 
departmental funding, special federal 
programs, and joint and cost-shared 
initiatives. 

A senior-level Transport Canada 
committee is responsible for administer- 
ing research funds, monitoring depart- 
mental R&D, and allocating central 
funding. A Technical Advisory Group, 
made up of representatives from across 
the department and headed by TDC, 
provides specialist and technical input on 
research priorities. 

Special programs augment depart- 
mental funding. In 2003-04 they 
included: 

e the federal Program of Energy 


Research and Development, 


administered by the interdepart- 
mental Panel on Energy Research 
and Development and chaired by 
Natural Resources Canada 
e the New Initiatives Fund of the 
Search 


Secretariat, administered by the 


National and Rescue 
Department of National Defence 
e the Canada-U‘S. Bilateral Agreement 
on Cooperative R&D Concerning 
Counterterrorism 
Joint and cost-shared initiatives with 
other departmental and federal organi- 
zations, provinces, municipalities, and 
industry provide another source of fund- 
ing. In addition, in 2003-04 financial 
support came from the U.S. Federal 
Aviation Administration and the Federal 
Motor Carrier Safety Administration. 
The Financial Overview on page 22 
provides more information on TDC’s 
funding and funding sources for 


2003-04. 
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Air Safety 


Ice sensors 

Research into ice sensor technol- 
ogy focussed on calibrating sensors 
so that they detect very thin 
layers of ice or frost on aircraft 
wings without giving time- 
consuming and expensive false 
alarms. Systems that can detect 
ice or other contaminants could 
save valuable deicing time. 
Tactile inspection of wings cuts 
into the time during which 
deicing fluid is considered to be 
effective. Work also continued 
with a Society of Automotive 
Engineers (SAE) working group 
to design an approval process for 
ground ice detection systems. 


Winter operations 


New deicing and anti-icing fluids were 


reviewed and guidelines produced to — 


determine how long the fluids protect | 


aircraft surfaces from a buildup of 


snow or ice under various weather | 


conditions. The holdover time tables 
were updated and published in con- 
junction with the U.S. Federal 
Aviation Administration (FAA). 
Other ongoing winter operations 
R&D work included: deicing opera- 
tions and cleanup; the effect of freez- 
ing contamination on __ aircraft 
performance; airborne icing; runway 
operations; and runway contamination 


and deicing. TDC is 


Canada’s representative on the Ice 


Transport 


Protection Harmonization Working 


Group, an FAA-sponsored initiative 


with members drawn from regulatory, 
research, and aircraft manufacturing 


organizations worldwide. 


Cabin safety 

A cooperative international effort, this 
program involved research into mate- 
rials flammability, emergency cabin 
evacuation procedures, fire detection 
and suppression, and incident/accident 


analysis. 


Flight data monitoring 

Four Canadian airlines had flight data 
monitoring programs under way in 
2003-04, and discussions continued 
with other carriers. Regular analysis of 
flight recorder data can help detect 
potential safety or technical problems. 


Transport Canada encourages all 


Runway friction 

Work under the Joint Winter 
Runway Friction Measurement 
Program (JWFRMP) focussed on 
data analysis. The program is 
collecting data to validate the 
International Runway Friction 
Index (IRFI), intended for use by 
pilots around the world to judge 
landing distances in winter 
conditions. The program involves 
more than 30 organizations 

from 12 countries, and includes 
civil aviation authorities, 

airport administrators, airlines, 
academics, and aviation 
equipment manufacturers. 


3-2004 


200 


airlines to set up flight data monitoring 


programs as part of their safety man- 
agement systems to maintain the safety 


and efficiency of their operations. 


GPS advanced navigation 

Studies, flight trials, and equipment 
testing were conducted this year, 
aimed at understanding how Canada’s 
unique northern operating environ- 
ment could affect the use of global 
positioning system (GPS) navigation 
technology in civil aviation. The use of 
GPS technology has the potential to 


increase the accuracy of navigation, 


lower operating costs, and improve 


reliability. 


Aerodrome operations 

Continuing research focussed on safety 
issues related to airport operations, 
including new technologies and strate- 
gies to prevent taxiing aircraft from 
accidentally straying onto a runway, 
and on ways to improve aircraft brak- 


ing performance on wet runways. 


New search and rescue 
technologies 

New equipment under development 
will help search and rescue crews to 
better locate aircraft in distress. In 
addition to a new generation of low- 
cost emergency locator transmitter, 


researchers developed a device that can 


test beacons in the field without setting 
off a false alarm. 

To reduce costs and put lifesaving 
technology within reach of more 
potential users, a project completed 
this year produced a set of low-cost 
GPS microchips designed to be easily 
integrated into emergency position 
indicating radio beacons or emergency 
locator transmitters. 

A cockpit decoder under develop- 
ment in 2003-04 will allow search and 
rescue pilots to receive the 406 MHz 
signal directly from a beacon. Pilots 
will be able receive updated location 
information directly as they approach 
the rescue site, rather than relying on 
coordinators to relay it from the 


ground. 
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Emergency locator transmitter 
A low-cost 406 MHz emergency 
locator transmitter (ELT) has 
been developed for the general 
aviation market. Current 121.5 MHz 
ELT technology has been plagued 
by false alarms and is scheduled 
to be phased out. The new 

406 MHz beacon is more reliable 
and offers greater accuracy in 
pinpointing locations. The new 
beacons were approved for use 
in 2004 by COSPAS-SARSAT, the 
international agency responsible 
for satellite search and rescue. ~ 


Bird detection radar 


_ To reduce the incidence of aircraft bird 


strikes, work was under way in 2003-04 | 


to develop a radar system that can 


provide advance warning of bird move- | 


ments to aircraft controllers and pilots. © 


Following tests at Vancouver Inter- 
national Airport, a “roadmap” was 
developed to guide the development of 


a functional system. 


Research continued into ways to 


improve aviation security through 
technological innovation. In close 
collaboration with U.S. security 
authorities, work progressed in the 
development of advanced, reliable 
technologies for the detection of explo- 
sives and other threats, the develop- 
ment and evaluation of integrated 
security systems, and the improvement 


of human-machine interfaces. 


Maximum ship draft in the 

St. Lawrence Seaway 

Early results from ongoing research 
aimed at determining the maximum 
ship draft in the St. Lawrence Seaway 
indicated that it could be increased by 
75 mm, conditions permitting. This 
translates into an average of an addi- 
tional 300 tonnes per transit. Following 
the development of a mathematical 
model capable of determining the opti- 
mum transit draft, work continued to 
incorporate the model into a fully 
integrated information and _ traffic 
management system for the seaway. A 
series of transits with increased draft 


were begun. 
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Performance-based safety standards 
for evaluating escape, evacuation, 
and rescue systems for offshore 
platforms have been presented 
to provincial offshore petroleum 
boards. The standards were devel- 
oped under a research project 
that included studies of human 
performance under extreme con- 
ditions and development of a 
computer risk model. Model 

and full-scale testing were also 
conducted. A draft version of the 
safety standards was presented 
to the industry for comment in 
2003-04. 
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Life raft inspection 
Research completed this year 
determined that the inspection 
interval for life rafts could be 
safely extended to as much as 
five years. Ship owners are 
currently required to inspect 
inflatable life rafts annually, a 
process that is not only expensive 
and time-consuming, but the 
unpacking and repacking increases 
the risk of damage to the life 
raft. Work included laboratory 
and field testing of 
both life rafts and 
materials. 


Double pilotage 
A risk study of double pilotage in 


the Laurentian Pilotage Authority 


region was completed this year. 
Researchers developed a model 
capable of determining when and 
under which circumstances double 


pilotage should be mandatory. 
The study also determined what 
the duties of the second pilot 

- should be. 


Advanced radar systems 
Trials were conducted in fall 2003 of a 
new, affordable radar system that can 
detect and identify small objects in the 
water even in the presence of heavy 
clutter. In search and rescue opera- 
tions, the system can be used to find 
small objects such as life rafts or 
people in the water. Future trials will 
compare radar-assisted searches with 
conventional searches. 

The system also has applications for 
navigation in ice-infested waters. Trials 
of its ice navigation capabilities were 


conducted aboard the MV Arctic in 2004. 


Firefighting system for tunnel areas 
of self-unloading bulk carriers 


Researchers conducted tests of a fire 
suppression system designed for the 
tunnel area of self-unloading bulk car- 
riers. The tunnel area of the unloading 
system is among the most difficult to 
reach with fire equipment. The project 
examined a variety of fire scenarios 
and risk mitigation strategies, including 
changes to maintenance practices. The 
system tested performed considerably 
below expectations and a reassessment 


is under way. 


Pilot evaluation of commercial 
vehicle on-board recorders 

Planning continued for in-service testing 
of a range of new technologies that 
promise to improve management of 
motor carrier fleets from safety, enforce- 
ment, and operational perspectives. On- 
board recorders could replace traditional 
recording functions, such as logbooks, 
and create electronic files of inspection 
reports and axle weights secured with 
digital signatures. Smart cards could be 
used to store driver hours of service 
and trip inspection history, and to verify 


compliance with regulations. 


School bus safety 

Technologies designed to protect school 
children and pedestrians around school 
buses were the focus of school bus safety 
research. Planning was under way for 
trials of a selected number of commer- 
cially available systems designed to help 
the bus driver detect the presence of 


pedestrians in the danger zone around 


the bus. 


Highway-railway grade crossing 
safety 

TDC manages projects under the 
Highway-Railway Grade Crossing 
Research Program, a component of 


Direction 2006 that aims to cut collisions 


Based on work under the 
Highway-Railway Grade Crossing 
Research Program, railways were 
given approval in October 2003 
for the use of light-emitting 
diode (LED) technology in warn- 
ing signals at grade crossings. 
The research demonstrated that 
LEDs offer significant advantages 
over traditional incandescent 
signal lights and proposed a 
performance standard. 


and trespassing incidents in half by 2006. 


Eleven of the 26 research projects have 
been completed and six were in progress 
this year. 

In 2003-04, researchers studied the 
use of cameras for automated enforce- 
ment of grade crossing rules. Prepara- 
tions were made for a second phase, 
involving an in-service trial of a system 
that takes a photo of a vehicle that fails 
to stop and sends a warning ticket to 
the driver by mail. Work continued to 
develop intelligent transportation system 
(ITS) technologies to provide advance 
warning to commercial vehicle drivers 


of an approaching train. 


Road and Rail Safety 


REVIEW 


ANNUAL 


EDG 


Passive pedestrian safety 
warning 

A pedestrian warning sign was 
developed for highway-railway 
grade crossings where pedestrians 
may be at risk from a second 
train arriving unnoticed. The 
project is part of the Highway- 
Railway Grade Crossing Research Z 4 
Program. SS fas 


Railway ground hazards 

Ten research areas were identified under 
the Railway Ground Hazard Research 
Program, including developing a ground 
hazard classification system, constructing 
a database of ground hazard incidents, 
conducting a causal analysis of incidents, 
and developing a ground hazard map- 
ping process for railway corridors. This 
industry-government initiative is man- 
aged through the Centre for Risk 
Assessment and Geohazard Studies, 


based at the University of Alberta. 


Rail/track performance 

Work continued to improve a model 
developed to help identify problem 
stretches of track. Data on vehicle 
dynamics collected from instrumented 


tank and hopper cars was used to 


develop a model. A related project 


examined the significance of track cur- 
vature on geometry safety standards. 
Researchers worked to integrate other 
variables to improve the model’s ability 
to indicate areas with derailment 


potential. 


Traffic-related electronic data 
strategy (TREDS) 

Planning for pilot testing of an electronic 
system to collect and share highway col- 
lision data was under way in 2003-04. 
The pilot tests involve a system that 
would not only automatically collect 
collision data, but also handle police 
reporting and e-ticketing functions. It 
could also provide an investigating 
officer easy access to a variety of police 


databases across the country. 
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ITS R&D Plan for Canada 
_ Launched in April 2003, the ITS R&D 
Plan for Canada is a key component of 
thea SePlnwtori@inada eared sat 
stimulating the development and 
deployment of intelligent transporta- 
tion systems in Canada. TDC is 
responsible for technical management 
of research projects under the plan. 
Urban transportation is one of the 
ITS R&D Plan’s four strategic focusses. 
Congestion is a major problem, with 
detrimental effects on the environ- 
ment, the economy, and society. One 
project began work to develop an 
intelligent sign management system 
that can be used to alert drivers to 
changes in traffic flow, road closures, 
accidents, etc. Each sign will be capable 
traffic 


of intelligently evaluating 


Traffic management 

Researchers determined that 

the next generation of wireless 
digital PCS data services could 
be used to provide the communi- 
cations link for area-wide traffic 
signal control systems. They 
found that PCS data networks are 
well-suited to distributed traffic 
control systems and could provide 
communications for many other 
ITS subsystems. This would 
reduce costs and allow rapid 
expansion of the system. 


conditions and determining the appro- 
_ priate message to display. 

Another project worked to develop 

a system to use cellular telephones as 

traffic probes as a low-cost means to 

_ monitor road traffic conditions, partic- 
ularly speed and progress. The project 
relies on new locator technologies 
developed by wireless service providers 
to track or locate a cell phone user for a 
variety of applications, including 911 
emergency calls. 

To improve urban public trans- 
portation service, another project 
began work on transit signal priority 
algorithms. While systems intended to 
give public transit vehicles priority at 
traffic lights have existed since the 
1970s, a new generation depends on 


the development of algorithms that 
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Bus location and 
communication 

Ten Winnipeg Transit buses were 
equipped with a prototype of a 
new bus communications and 
location system. The prototype 
includes GPS-based technology 
to calculate whether a bus is on 
schedule. Combined with an on- 
board computer and automated 
passenger counting, the system 
promises to improve operations 
and service to the public. Should 
trials with the prototype prove 


- successful, Winnipeg Transit 
= plans to equip its complete 
5 535 bus fleet. 
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can modify the timing of traffic signals improve commercial vehicle inspection 


at several intersections downstream of | and data collection, while reducing 


an approaching transit vehicle, allow- 
ing a better progression along a transit 
corridor. 

Safety, security, and trade is another 
strategic priority under the ITS R&D 
Plan. Work began on a data brokerage 
and clearinghouse system to improve 
the security and efficiency of freight 
transportation. By collecting data 
throughout the system, such a facility 
can identify when a sealed container 
was loaded, the weight of the load, 
movements of the truck, or activities of 
the driver. 

Work also began on an automated 
weigh station that can operate attended 
or unattended at any time during the 


day as required. Such stations will 


operating costs. 

Preliminary work was under way 
on an ITS-based work zone traffic 
management system to safely maintain 
traffic flow through highway zones 
that are under repair. The system is 
intended to warn drivers of planned 
activities and divert traffic to alternate 
routes, while limiting access to the 
affected area. 

Reducing harmful environmental 
impacts 1s another key priority. Pre- 
liminary work began on research into 
whether a ride matching point system 
can be used to encourage drivers to 
share their vehicles to reduce the over- 
all number of cars on the road. The 


system will rely on cellular telephone 


technology to link drivers and passen- 


gers, and a reward points system to 
encourage its use. 

Work also began on a system that 
can determine the load-bearing capacity 
of a road in various weather conditions. 
Imposing dynamic load restrictions 
according to actual conditions can sub- 
stantially reduce wear and replacement/ 
repair costs. The system will rely on 
mechanical principles such as tempera- 
ture and moisture content. 

Developing standards and guidelines for 
a national telephone 511-based traveller 
and weather information system was the 
focus of another project that began this 
year. Timely and accurate travel infor- 
mation can help travellers avoid prob- 
lems such as congestion and accidents. 


While much of this information is 


already available, it is not currently 
possible to make it available through a 
single source. Work includes developing 
a deployment plan and investigating the 
readiness of Canada’s infrastructure to 
support a 511 system. 

Work was under way on a traffic 
system spatial infrastructure to integrate 
data already available through geo- 
graphic information systems (GIS), 
Internet Protocol (IP) and Geography 
Markup Language (GML)-based com- 
munications into intelligent transporta- 
tion systems. This offers significant 
advantages, primarily for geographical 


or locational information applications. 


ITS technologies and applications 
A new phase of work focussed on the 


gathering and presentation of road 


condition and weather information in 
a project to develop common specifica- 
tions for Internet-based traveller 
information systems. A demonstration 
Web site 


Internet developers and incudes tools 


provides examples for 


for linking related sites. The goal is to 


combine information from a variety of 


agencies and present it seamlessly to 
the user. 

Work also continued on a project to 
develop a regional advanced traveller 
information system that will distribute 
comprehensive information across the 
Vancouver region. A Web-based proto- 
type is intended to demonstrate the 
feasibility of such a system. The long- 
term goal is to deploy a system that 
will collect, process, and integrate 


regional transportation data from 
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various agencies and distribute it to 


travellers in real time through a variety 
of communications media. 

Three incident detection systems 
were evaluated under a joint project with 
the Ontario Ministry of Transportation 
to assess technologies for improving 
the ability of advanced traffic manage- 
ment systems to detect incidents and 
react quickly. A parallel study is explor- 
ing the use of probe-based data, such as 
GPS- or transponder-equipped vehicles 
or cellular telephones, in traffic man- 


agement systems. 


ITS standards development 

Work continued on the development 
of basic information exchange stan- 
dards in the area of freight safety, secu- 
rity, and efficiency. Common standards 
for basic hardware, data specifications, 
and communications protocols are 
essential to gaining maximum benefit 
from the use of ITS. Transport Canada 
is selectively supporting standards at 
the international and NAFTA levels, 
and providing technical support and 
advice in support of federal policies. 
TDC supports Canadian representa- 
tion on three working groups under 
the International Organization for 
Standardization (ISO) Technical Com- 
mittee 204. 


Electric vehicle and hybrid 


electric vehicle evaluation 

Work began this year to define the 
urban infrastructure required for the 
safe introduction of low-speed vehicles 
(LSVs) on city streets. Project activities 
include the purchase, commissioning, 


and use of a fleet of at least 15 LSVs, 


and the selection and installation of 
urban infrastructure (road signs, speed 
bumps, etc.) in Saint-Jér6me, Quebec. 
A guide for municipalities will be pre- 
pared based on the results of testing. 
Work also began on a project to 
assess electric personal assistive mobil- 
ity devices, including the Segway® 
Human Transporter. The first phase 
involved a technical and ergonomic 
assessment under controlled condi- 
tions in a test area. In the second phase, 
a number of volunteers will use a 
Segway as part of their daily routine. 
The assessment involves examining 
the human and technical factors that 
have an impact on the safety of users and 
pedestrians, identifying specific areas 
suitable for their use, and determining 


potential environmental benefits. 


In-service trials of a water 
injection system that promises 
significant reductions in NOx 
emissions from marine diesel 
engines were completed. The 
work aimed at finding a cost- 
effective system to retrofit older 
engines with no fuel penalty, 
and included development of 

a sophisticated system for 
monitoring engine performance. 
The trials aboard the MV Cabot 
found that NOx emissions were 


reduced by up to 30 percent. 


Emissions testing in the 
engine room of the MV Cabot 


Rail system efficiency 

Work continued to evaluate the per- 
formance of a new type of steered 
freight car truck for heavy haul ser- 
vice. The steering mechanism promises 
lower rolling resistance, superior curv- 
ing performance, and greatly reduced 
wear on wheels and rails. The truck’s 
performance exceeded that of all 
similar trucks during trials at the 
Association of American Railroads 
(AAR) Transportation Technology 
Center in Pueblo, Colorado, with 


potential fuel savings of 20 percent. 
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Lightweight bus 

In collaboration with Prévost Car 
of Sainte-Claire, Quebec, a light- 
weight intercity bus was designed 
using advanced materials for the 
floor and roof. In the first phase, 
researchers determined that over- 
all weight could be reduced by 
20 percent, resulting in reduced 
emissions and fuel consumption. 
Prototype sections were built and 
assessed for manufacturability, 
cost, fit, and function. Prévost 
continues the work, looking for 
cost savings through changes in 
the manufacturing process. 

A related project found that 
using magnesium in the construc- 
tion of seats could make them 
cheaper to produce and save 
375 kg per bus. 


Locomotive emissions 

The capacity to measure particulate 
emissions was added to a test facility 
developed to assess locomotive emis- 
sions. Built in cooperation with the 
private sector, the facility in Lachine, 
Quebec, is the only one of its kind in 
Canada. A test protocol was developed 
and submitted for accreditation and 


adoption. 


id 
2 5 Si 
Oi 


Fuel safety 
A project was initiated to develop stan- 
dards for fuel storage systems aboard 
hydrogen-fuelled road vehicles. The 
use of new fuels as alternative energy 
requires new standards for fuel safety. 
This work also provides support for a 
Canadian perspective in the develop- 
ment of a UN standard for compressed 
and cryogenic hydrogen fuel tanks. 
Research continued into the use of 
guided wave technology to detect flaws 
or damage in gas storage tanks. This 
technology could reduce the cost of 
inspection by eliminating the current 
need for manually applied ultrasonic 


inspections on cylinder ends. 


Pressure relief valve field tests 

Controlled fire tests were performed 
on instrumented 500 U.S. gallon 
propane-filled tanks as part of ongoing 
research to determine the safest oper- 
ating parameters for pressure relief 
valves. Data collected will be used to 
validate recommended operational 


characteristics. 


Tank car operating environment 

Work continued to develop a system 
for monitoring longitudinal and verti- 
cal coupler forces to better understand 
the tank car operating environment. 
Coupling and uncoupling tank cars 
produce jolts that stress various com- 
ponents, including the tank itself. In 
combination with factors such as 


extreme cold or pre-existing defects in 


on 


the steel, these stresses may result in 


fractures. The project is a joint initia- 
tive by Canadian and U.S. government 


and industry partners. 


Revised tank car thermal model 

Fire tests were conducted as part of 
ongoing research to develop a revised 
tank car thermal model. Current regu- 
lations permit rail operators to use a 


computer model to determine whether 


Ui 


Drop and pressure tests were 
conducted on a range of commer- 
cially available plastic drums 
used to transport dangerous 
goods. The project is testing the 
performance standard for plastic 
drums to determine whether all 
new packaging is capable of 
meeting standards developed 

by the United Nations. 


Drop testing steel drums in 
an earlier phase of research 


tank cars meet minimum standards of 
fire resistance. However, the approved 
software needs updating. Researchers 
developed an insulation defect analyser 
(IDA) model and work continued to 


improve the software. 
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Accessibility 


Boarding regional aircraft 

A study of boarding equipment 
and practices used on smaller 
regional aircraft at Canada’s air- 
ports found that while all those 
surveyed had equipment suitable 
for boarding physically handi- 
capped passengers, nearly half 
served aircraft for which the 
airport had no compatible combi- 
nation of level change and 
boarding or transfer chair. The 
researchers recommended ways 
for airports as well as the public 


= and private sectors to improve - 
a the situation. 
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ITS technologies to improve older 


driver intersection performance 

Work continued on a project to examine 
the use of ITS technologies to improve 
the performance of older drivers at inter- 
sections. A variety of systems for pro- 
viding enhanced information or collision 
warnings have been studied, and tech- 
niques for evaluating them in a driving 
simulator have been developed. The two 
most promising aids will be tested with 


older and younger drivers. 


ssessment of g forces for 
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ear-facing wheelchair securement 
systems in transit buses 

A project was initiated to assess g forces 
for rear-facing wheelchair securement 
systems in transit buses. Rear-facing 


securement systems offer significant 


advantages for both passengers and 
transit operators, but there are currently 
no Canadian standards to guide opera- 
tors in their design or installation. The 


work involves road tests and crash tests. 


Standards for accessible pedestrian 
traffic signals 

With TDC support, the Canadian 
National Institute for the Blind formed 
a broad-based working group of 
Canadian stakeholders to develop stan- 
dards for accessible pedestrian traffic 
signals designed to assist people who 
are blind or visually impaired. A draft 
standards document has been finalized 
and CNIB is currently exploring the 
best approach to adoption. 


Recommended practice for manage- 
ment of commercial driver fatigue 

An important research agreement was 
signed between Transport Canada and 
Canadian provincial and U.S. authorities 
to expand the scope of research into 
commercial driver fatigue. A prototype 
fatigue management program (FMP) 
was developed to teach drivers, dis- 
patchers, and company managers about 
ways to avoid fatigue and to get the 
best possible rest, at home or on the 
road. The FMP incorporates fatigue/ 
wellness education, evaluations such as 
screening for sleep disorders, and the 
development of scheduling guidelines 
and policies to help drivers and fleet 
operators better manage levels of 


fatigue. 


Marine pilot fatigue 
The first workshops for marine 
pilots under a new fatigue 
management program were held 
this year. The program, developed 
in a TDC project, includes training 
modules to teach pilots coping 
strategies related to understanding 
circadian rhythm, developing 
sound sleeping and napping 
habits, and modifying lifestyle. 
The training also addresses the 
issues of dealing with heavy 
workloads in stressful 
environments such as 
heavy traffic, poor 
weather, prolonged 
shifts, or poor 
communications. 


Cumulative fatigue recovery periods 
Work continued on a project into the 
recovery periods required for commer- 
cial vehicle drivers with cumulative 
fatigue. This project is a cooperative 
effort between the U.S. and Canadian 
governments. Work includes a survey 
on fatigue and hours of work, and field 


studies. 


Aircraft maintenance 
Researchers examined critical 
tasks performed by aircraft 
maintenance personnel in an 
attempt to understand the effect 
of hours of work, shift duration, 
and fatigue on performance. 

The project identified those tasks 
most likely to be affected by 
fatigue and made recommenda- 
tions on developing strategies 
to minimize risk. 


fatigue 

Analysis of the results of evaluations of 
technological aids designed to help 
manage fatigue among commercial 
motor vehicle drivers continued this 
year. Devices tested included one that 
uses the subject’s wrist motion to pre- 
dict levels of alertness, and an instru- 
ment that uses a dashboard-mounted 
infrared beam to measure the droopt- 
ness of the subject’s eyelids. In cooper- 
ation with the U.S. government, 


in-service trials were conducted in 


Canada and the U.S. 
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TDC plays an important role as a catalyst for innovation in the 


transportation industry and actively encourages exchanges of infor- 


mation and expertise within the department and the industry. 


Professional staff monitor developments of potential interest to the 


department; host international delegations; initiate and participate 


in seminars, workshops and conferences; and serve on national and 


international committees. Some highlights from 2003-04 follow. 


Professional staff are involved in a broad 
range of international R&D initiatives 
and regularly play an important role by 
providing additional support. TDC 
played host to meetings of two working 
groups of the Global Aviation 
Information Network (GAIN) from 
April 30 to May 2, 2003. GAIN is an 
industry-led coalition of airlines, manu- 
facturers, employee groups, govern- 
ments, and other aviation organizations 
dedicated to promoting the sharing of 
safety information within the interna- 
tional aviation community. 

TDC also hosted a meeting of the 
SAE G-12 Holdover Time Working 
Group on September 3 and 4, 2003. This 
group, composed of experts and industry 
representatives from around the world, 
sets parameters for the testing program 
for deicing/anti-icing fluids and coordi- 
nates the production of the Holdover 
Time (HOT) Tables, which are used by 


the aviation industry around the world. 
The SAE G-12 HOT Working Group 
is composed of government, fluid manu- 
facturer, and airline representatives from | 
various countries including Canada, the 
U.S., Sweden, and the Netherlands. 
Representatives from trucking com- 
panies and unions, industry representa- 
tives, and researchers from Canada and 
the U.S. attended a workshop on driver 
fatigue at TDC in September 2003. The 
workshop focussed on experimental pro- 
tocols related to TDC research into truck 
driver fatigue. The project is investigat- 
ing minimum recovery periods for com- 
mercial vehicle drivers suffering from 
cumulative fatigue. The workshop pro- 
vided an opportunity for participants to 
provide input into the field study phase 
of the research plan and to make sugges- 
tions about which research protocols 
were most feasible and would encourage 


participation by drivers. 


Communications 
The Communications Unit is 
responsible for the documentation 
and dissemination of technical 
and general information on TDC’s 
research program. It produces 
reports, papers, presentations, 
exhibits, and conference literature. 
The unit also maintains TDC’s 
Web site. The site, which is 
updated regularly, includes project 
descriptions, report summaries, 
TDC news, and a list of publica- 
tions. Electronic versions of reports 
and presentations are also avail- 
able, providing full documentation 
of TDC’s research activities. 


Canada — 


Grade Crossing Research 
pte rendu: du Cinquiéme 


lier sur ta recherche sur 


les passages a niveau 


The Fifth Annual Workshop on 
Grade 


Research drew more than 120 partici- 


Highway-Railway Crossing 
pants to Montreal in November 2003. 
Organized by TDC and sponsored by 
Canada’s Rail 


Directorate and Direction 2006 partners, 


Transport Safety 
the workshop was designed to give rep- 
resentatives of Canadian and U.S. gov- 
ernments, research institutes, and _ rail 
carriers, suppliers, and associations an 
opportunity to provide input to the 
Highway-Railway Grade Crossing 
Research Program. Updates on the 
research and on Direction 2006 progress 


were presented, as well as reports on 


Library 

TDC’s library houses a major 
Canadian transportation research 
collection, consisting primarily 
of journals and technical reports. 
The collection, which also 
includes electronic documents 
and digital images, is indexed 

in the library catalogue, which 
is available on-line through the 
Transport Canada intranet. 

In addition to serving 
Transport Canada clients, the 
library responds to inquiries from 
research contractors and sponsors 
across Canada as well as from 
other government departments 
and the international transporta- 
tion research community. 


specific projects. The U.S. Volpe Center 
and Federal Railway Administration 
also highlighted their grade crossing 
research. Proceedings from the Fifth 
Annual Workshop were released on 
CD-ROM in early 2004. 

Emergency position indicating radio 
beacons (EPIRBs) developed as part of 
a TDC project are featured in the 
Technological Display Windows exhibition 
at the Montreal Science Centre in the 
Old Port. Various models of EPIRBs will 
remain on display until 2006. One of 
TDC’s showcased products is the 
SATFIND-406 GPIRB™ beacon, an 
emergency locator device with an 
integrated GPS receiver. Because this 
technology makes search and rescue 
operations at sea faster, more efficient, 
and more economical, it has been hailed 
by international marine search and 
rescue organizations as a real break- 


through. The GPIRB has won two 


Intellectual Property 

TDC provides a range of intellec- 
tual property (IP) management 
services, acting as the depart- 
ment’s advisor on IP matters by 
developing policies, representing 
the department’s interests in the 
formulation of government-wide 
policies and approaches, and 
promoting understanding of IP 
issues through information 
sessions and training. In addition, 
TDC provides advice and assis- 
tance in assessing, protecting, 
promoting, and commercializing 
IP; manages an IP information 
system; tracks licensee obliga- 
tions; and administers the 
Awards to Inventors Program. 


awards: Sail magazine’s 1999 Freeman 
Pittman Innovation Award, Safety 
Equipment Category, and the 1999 
Seatrade Award for Safety at Sea. 

To mark the launch of this exhibition, 
a day of activities titled Meet the 
Innovators was held January 31, 2003, 
which gave the general public an oppor- 
tunity to meet the scientific and technical 
experts. Howard Posluns, Chief of 
TDC’s Advanced Technology Division, 


was on hand to explain the operation and 


usefulness of these devices to visitors. 
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Financial Overview 


Figure 1 illustrates the impor- 
tance of external funds and 
contributions to TDC’s research 
program. External funding and 
in-kind contributions totalled 
$7.4 million in 2003-04, 
boosting the overall value of 
the research program by more 


than 60 percent. 


Figure 2 provides a breakdown 
of R&D funding from Transport 
Canada and external sources 
(excluding contributions) by 
mode or program area. R&D 
funding in the air mode 
reflects TDC’s leading role in 
winter aviation operations 


research. 


Figure 1 


R&D Funds and Contributions by Mode / Program Area and 


Funding Source 


(Millions of dollars) 


Air 
Road 
Marine 
Rail 
Security 


Dangerous 
Goods 


Total: $11.6 million 


NOTE: 
Accessibility, ITS, human factors, and energy and 


environment-related R&D is included in the relevant modal areas. 


Figure 2 


R&D Funds by Mode / Program Area 


(Percentage of 2003-2004 funds) 


Air 


Marine 


Road 


Rail 


Security 


Dangerous Goods 


Total: $7.5 million 


NOTE: 
Accessibility, ITS, human factors, and energy and 


environment-related R&D is included in the relevant modal areas. 
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TDC’s research program funding 
represents an investment in the 
Canadian transportation system. 
Figure 3 illustrates the strategic 
benefits targeted by the research 
program in 2003-04. These 
benefits include enhancing trans- 
portation safety and security, 
increasing efficiency, and improv- 
ing environmental performance. 
The research program also serves 
to promote innovation in trans- 
portation through the development 
and deployment of advanced 


technologies. 


TDC contracts out its 

research program to a variety 
of organizations in the public 
and private sectors, as 
presented in Figure 4. 


Figure 3 


(Percentage of 2003-2004 funds) 


Improved safety 
and security 


Development of 
policy, regulations, 
and standards 


Improved 
technology base 


Energy and 
environment 


Improved service, 


productivity, and 
efficiency 


Figure 4 


Performing Organizations 


(Percentage of 2003-2004 funds) 


Consultants 


Government 
agencies 


Industry: 
manufacturers, 
operators, etc. 


Universities, 
non-profit 
institutes 


R&D Strategic Benefits 


Executive 
Executive Director* 


Executive Assistant 


R&D Office (Ottawa) 

Chief, Research Policy and Coordination 
Acting Chief, Strategic Planning and 
Technology Transfer 

Senior Research Coordinator 

Research Officer 


Advanced Technology 
Chief 

Senior Development Officer 
Senior Development Officer 
Senior Ergonomist 

Senior Ergonomist 


Special Programs 

Chief 

Senior Development Officer 
Senior Development Officer 
Senior Ergonomist 


Technology Applications 
Chief 

Senior Development Officer 
Senior Development Officer 
Development Officer 


Transportation Systems Technology 
Chief 

Senior Development Officer 

Senior Development Officer 

Junior Engineer 


Communications and Library Services 


Chief 


Corporate Services 
Chief 


André Lapointe 
Pierrette Germier 


Michael A. Ball 
John Kane 


Vittoria Battista 
Adam Mohamed 


Howard Posluns 
Barry B. Myers 
Angelo Boccanfuso 
Isabelle Marcil 
Vincenzo Delle Donne 


Brian Marshall ov 
Pierre Bolduc 6 
Catherine Hirou 
Valérie Gil 


Sesto Vespa 
Claude Guérette 
Roy S. Nishizaki 
Paul Lemay 


André Taschereau 
Charles Gautier 
Ernst Radloff 

Leo Gong 


Dina Iwanycky 


Antoine Sidhom 


* Sesto Vespa served as acting Executive Director from April to December 2003. 
Jacques Rogala served as acting Executive Director from January to March 2004. 
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National and International Committees 


Aircraft Icing Research Alliance 
Barry B. Myers 


Airports Council International — Europe 
Technical and Operational Safety Committee: 
Angelo Boccanfuso 


American Society for Testing and Materials (ASTM) 
Subcommittee E-17.22/96.1, Task Group on Preparation of 
Standard - International Runway Friction Index: 
Secretary: Angelo Boccanfuso 
Subcommittee E-17.22/97.2, Task Group on Preparation of 
Standard - Pavement Surface Classification: 
Angelo Boccanfuso 
Subcommittee E-17.14, Task Group on Terminology of 
Standards: : 
Chairman: Angelo Boccanfuso 


Association québécoise du transport et des routes (AQTR) 
Goods Transportation Committee: Catherine Hirou 
Intelligent Transportation Systems Committee: 

Catherine Hirou 


Canada 511 Consortium 
Pierre Bolduc 


Canada-U.S. Counter-Terrorism R&D Group 
Howard Posluns 


Canada’s National Climate Change Process 
Technology Innovation Group: 
TC Representative: Michael A. Ball 


Canadian Fuel Cell Commercialization Roadmap 
Mobile Working Group: Michael A. Ball 


Canadian Marine Advisory Council 
Charles Gautier, Ernst Radloff, André Taschereau 


Canadian Standards Association 

Technical Committee on Technology for Persons with a 

Disability: Roy S. Nishizaki 

Subcommittee Z605 on Mobility Aid Securement and 

Occupant Restraint Systems for Motor Vehicles: 
Vice-chairman: Roy S. Nishizaki 


Canadian Strategic Highway Research Program 
Executive Committee: Brian Marshall 


Centre for Electric Vehicle Experimentation in Quebec 
Board of Directors: Claude Guérette 


Centre for Marine Simulation Technical Advisory Group 
Ernst Radloff 


Centre for Risk Assessment and Geohazard Studies 
Technical Committee: Paul Lemay 
Management Committee: Sesto Vespa 


Direction 2006 
Research Committee: Sesto Vespa, Paul Lemay 


Double Pilotage Steering Committee 
André Taschereau 


ENTERPRISE Group 
Executive Board: Brian Marshall 


Federal Aviation Administration—Joint Aviation 
Authorities—Transport Canada Research Collaboration 
Human Factors Technical Team: Isabelle Marcil 

Icing Research Technical Group: Barry B. Myers 

Joint R&D Coordinating Committee: Barry B. Myers 


Global Aviation Information Network (GAIN) 


~ Working Group C on Global Information Sharing Prototypes: 


Co-chairman: Howard Posluns 


Highway-Railway Research Needs Workshop 2003 
Steering Committee: Sesto Vespa 


Ice Protection Harmonization Working Group 
Barry B. Myers 


Intelligent Transportation Society (ITS) of America 
Angelo Boccanfuso 


International Aviation Security Human Factors Technical 
Advisory Group 
Isabelle Marcil 


International Aviation Snow Symposium 
R&D Committee: 
Secretary: Angelo Boccanfuso 


International Electrotechnical Commission/TC 80 
Maritime Navigation and Radio Communication 
Equipment/Systems: Charles Gautier, André Taschereau 


International Search and Rescue Committee 
Technology Working Group: Howard Posluns 


Minister’s Advisory Committee on Accessible 
Transportation (ACAT) 
Brian Marshall 


NAFTA Land Transportation Standards 
Subcommittee/Transportation Consultative Group/Working 
Group on Science & Technology 

Canadian Co-chair: Brian Marshall 


National Search and Rescue 121.5 MHz Phase-Out 
Planning Committee 
Howard Posluns 


Railway Research Advisory Board 
Sesto Vespa, Paul Lemay 


SAE — International Committee on Aircraft Ground 
De/Anti-Icing (G12) 
Steering Committee: Barry B. Myers 
Holdover Time Subcommittee: 
Chair: Barry B. Myers 
HOT Working Group: 
Chair: Barry B. Myers 
Fluids Subcommittee Working Group: 
Host: Barry B. Myers 
Methods Subcommittee: Barry B. Myers 
Liaison for ICAO and IATA: Barry B. Myers 
Aerodynamics Working Group: Barry B. Myers 
Equipment Subcommittee 
Facilities Subcommittee 
Ice Detection Subcommittee 
Future Deicing Technology Development Subcommittee 


Standards Council of Canada 


Canadian Advisory Committee for ISO TC204: Brian Marshall 


Strategy to Reduce Impaired Driving 2010 
Working Group on Fatigue: Valérie Gil 


Technopole maritime du Québec — Infrastructure intégrée 


d‘informations maritimes 
Steering Committee: André Taschereau 
Technical Committee: André Taschereau 


U.S. Aviation Regulation Advisory Council 
Working Group on Ice Protection Harmonization: 
Barry B. Myers 


U.S. Transportation Research Board (TRB) 

Aircraft/Airport Compatibility Committee: Barry B. Myers 

Committee on Surface Properties-Vehicle Interaction: 
Angelo Boccanfuso 

Transportation Energy Committee: Michael A. Ball 

Board Member: Angelo Boccanfuso 


Intra/Interdepartmental Committees 


Assistant Deputy Ministers Committee on Science and 
Technology 
Alternate Members: André Lapointe, Michael A. Ball 


Assistant Deputy Ministers Science and Technology 
Integration Board 
Alternate Members: André Lapointe, Michael A. Ball 


Chemical, Biological, Radiological and Nuclear Research 
and Technology Initiative 
ADM Steering Committee: 

Alternate Member: Michael A. Ball 


Climate Change Action Plan Technology and Innovation 
Initiative 
Advanced End-use Efficiency - Transportation R&D: 
Leader of Expert Group: Michael A. Ball 
Assistant: Vittoria Battista 


Climate Change Technology Early Action Measures (TEAM) 


Interdepartmental Review Committee: 
TC Representative: Michael A. Ball 


Council of Science and Technology Advisors 
Departmental Working Group Contact: Michael A. Ball 


Federal Partners in Technology Transfer 
ADM Advisory Committee: 

Alternate Members: André Lapointe, Michael A. Ball 
National Committee: Michael A. Ball, John Kane 


Hydrogen and Fuel Cell Committee (H2FCC) 
TC Representative: Michael A. Ball 


Interdepartmental Network on International Science 
and Technology 

TC Representative: Michael A. Ball 

Alternate Representative: Vittoria Battista 


Interdepartmental Working Group on the Governance of 
Research Involving Humans 
Valéne Gil 


Natural Sciences and Engineering Research Council 
Industrial Advisory Research Group 
Ernst Radloff 


Program of Energy R&D 

Departmental representative: André Lapointe 

Departmental PERD Coordinator: Michael A. Ball 
Alternate: Vittoria Battista 

Alternate Panel Member: Michael A. Ball 

Industrial Energy R&D Advisory Board: Michael A. Ball 

Advanced Fuels and Transportation Emissions Reduction: 
Roy S. Nishizaki, Vittoria Battista 


Canadian Lightweight Materials Research Initiative (CLiMRI): 


Claude Guérette 
Hydrogen Energy Economy: Claude Guérette 
Marine Transportation and Safety: Charles Gautier, 
Ernst Radloff 
Optimization of the Energy Efficiency of Transportation 
Systems: 
POL Leader: Michael A. Ball 
Alternate: Vittoria Battista 
Brian Marshall, Ernst Radloff 


Public Security Technical Program 
Management Board: Michael A. Ball 


REVIEW 


ANNUAL 


28 


Papers and Presentations 


TDC’s Role in the ITS R&D Plan for Canada 
Presentation to ITS Canada 
Saint John, New Brunswick, April 2003 
Sesto Vespa 


School Bus Pedestrian Safety Program at Transport 
Canada 
Presentation at the 3rd Annual Nova Scotia Pupil 
Transportation Conference 

Halifax, Nova Scotia, May 2003 

Claude Guérette 


Joint Winter Runway Friction Measurement Program 
Presentation at a meeting of the International Aviation 
Safety Association R&D Committee 

Buffalo, New York, May 2003 

Angelo Boccanfuso. 


Proposed HOT Snow Column 

Presentation to the SAE G-12 HOT Committee 
Vancouver, British Columbia, May 2003 
Barry B. Myers 


Proposed Temperature Bands for HOT Guidelines 
Presentation to the SAE G-12 HOT Committee 
Vancouver, British Columbia, May 2003 
Barry B. Myers 


Flight Data Monitoring in Canada 

Presentation at the Flightscape user's conference 
Ottawa, Ontario, June 2003 
Howard Posluns 


Holdover Times for Aircraft Anti-icing Fluids 
Presentation at the FAA In-Flight Icing/Ground De-icing 
International Conference 

Chicago, Illinois, June 2003 

Barry B. Myers 


Flight Data Monitoring in Canada: An Overview 
Presentation at the Flightscape RAPS Users Conference 
Ottawa, Ontario, June 2003 
Howard Posluns, Tom Dunn 


Automated Airline Safety Information Sharing Systems 
Presentation at the Sixth GAIN World Conference 

Rome, Italy, June 2003 

Howard Posluns 


Flight Data Monitoring in Canada 
Presentation at the first Canadian Flight Data Monitoring 
meeting 

Ottawa, Ontario, June 2003 

Howard Posluns 


NOx Emissions Reduction Through Water Injection 
Presentation at the Society of Naval Architects and Marine 
Engineers (SNAME) Marine Environmental Engineering 
Technology Symposium 

Arlington, Virginia, August 2003 

Ernst Radloff 


Saving Lives at Grade Crossings 
Presentation at the Transportation Association of Canada 
annual conference 

St. John’s, Newfoundland, September 2003 

Paul Lemay 


Transport Canada’s Emergency Beacon Program 
Presentation at the SARSCENE 2003 conference 
Kingston, Ontario, October 2003 
Howard Posluns 


Evaluation of School Bus Safety Devices 
Presentation at the Ontario School Bus Association annual 
conference 

Toronto, Ontario, November 2003 

Paul Lemay 


The Canadian Flight Data Monitoring Program 
Presentation to a delegation of Japanese civil aviation 
authorities 

Ottawa, Ontario, November 2003 

Howard Posluns, Tom Dunn 


Update on Flight Data Monitoring in Canada 
Presentation at the second Canadian Flight Data Monitoring 
meeting 

Ottawa, Ontario, November 2003 

Howard Posluns 


Implementation of EER Performance Standards 
Presentation to the National Search and Rescue Secretariat 
Montreal, Quebec, December 2003 
Ernst Radloff 


Transport Canada Aviation Winter Operations R&D: 
Deicing Project Reports 
Presentation to the FAA-JAA-TCCA Joint R&D Coordinating 
Committee 

Palm Coast, Florida, February 2004 

Barry B. Myers 


Transport Canada R&D Projects 2003-2004 
Presentation to the FAA-JAA-TCCA Icing Research Technical 
Group 

Palm Beach, Florida, February 2004 

Barry B. Myers 


Joint Winter Runway Friction Measurement Program 
Presentation at the Airport Industry Conference 
Moscow, Russia, February 2004 
Angelo Boccanfuso 


Rail R&D Initiatives 
Presentation to the Safety and Operations Management 
Committee, Railway Association of Canada 

Montreal, Quebec, February 2004 

Sesto Vespa, Paul Lemay 
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